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ON  SOME  POINTS  IN  GEOLOGY  AS  SEEN  TO-DAY. 

By  the  Editor. 

TN  oar  introductory  observations  on  the  past  and  present  aspects 
-''  of  Geology,  in  No.  I.  of  this  Magazine,  we  idluded  to  some 
special  points  much  discussed  now-a-days,  such  as  Hhe  origin  of 
fi^ranite,  the  mode  of  formation  of  river-yallcys,  the  excavation  of 
lake-basins,  the  doctrine  of  homotaxis,  and  the  origin  of  species.' 
Ih:ring  our  six-months'  existence,  we  have  witnessed  some  advance 
in  geological  knowledge  along  these  lines  of  research,  though  we 
cannot  say  that  granite  is  much  less  mysterious,  river-valleys  and 
lake-basins  far  better  understood,  or  the  contemporaneity  and  suc- 
cession of  species  more  easily  explained,  than  heretofore.  Yet 
geologists  hold  a  taper  in  the  darkness — a  feeble  light,  showing  the 
thick  mist,  and  but  little  of  the  footway.  Along  this  darksome  path 
have  gone  the  flitting  letter  of  the  ready  writer,  the  weightier 
essay,  the  pamphlet,  and  the  book, — all  intended  to  be  lights  or 
signposts,  and  often  fit  and  good.  Indeed  many  have  tried  to  illumine 
this  track  through  the  history  of  the  past ;  and  now  where  do  we 
stand,  and  what  can  we  discern  around  us? 

The  four  or  five  points  of  discussion  above  alluded  to  are  neces- 
sarily of  great  importance  to  the  Geologist ;  and  he  can  study  them 
only  with  the  help  of  Zoologist,  Botanist,  Physicist,  and  Chemist; 
and  he  must  be  palaeontologist,  mineralogist,  and  versed  in  the  dy- 
namics of  geology,  if  he  expect  to  master  them,  for  they  refer  to 
nearly  all  the  divisions  of  his  Science.  So  close  are  the  relations  of 
fossils  to  strata,  and  of  strata  one  to  another  and  to  other  rock- 
masses,  and  of  these  to  the  earth  as  a  whole,  its  atmosphere,  its 
uneven  surface  of  land  and  water,  and  all  its  living  creatures,  that, 
if  we  knew  the  history  of  species,  their  rise,  succession,  and  distri- 
bution,— if  we  understood  the  modes  in  which  all  muds  and  sands 
and  gravels  have  come  down  from  high  to  lower  levels,  making 
heaps  and  shifting  in  beds,  until,  fixed  by  their  own  weight,  and 
crushed  perhaps  in  the  foldings  of  a  mountain-ridge,  they  me  hard 
bound  by  chemical  change,  waiting  for  air  and  water  to  set  them 
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2  . .  ^  ^S&me  Points  in  Geology, 

free  to  act  (heir.,*f>ftrt  again, — ^if  we  knew  all  this,  wc  should  indeed 
be  complete  ^'^ojogists,  standing  on  our  highest  point !  But  what 
can  we  see  .how  ?  Do  we  see  granite  mountains,  of  recent  date, 
^  piercing  ilkqi^igh  the  older  mountains,  and  pushing  them  aside  all 
around,'  luHC^ung  that  'they  have  risen  like  giants  even  above  the 
clouds,  i'!£rs<,'cl  by  the  power  of  the  hidden  fires'  ?  Not  so.  We  have 
learnt  of  4ftte,  that,  in  accordance  with  the  general  structure  of  the 
glol>cv/;ontinental  areas  may  be  regarded  as  portions  of  the  earth's 
criMit^  QTumpled  at  their  edges  by  the  lateral  pressure  effected  by 
tbc'/Zea-areas  being  dragged  downward  by  contraction ;  and  that 
.tl{r&- 'crumpling  has  produced  elevated  ridges  or  mountains,  together 
V4th  changes  in  the  strata ;  limestones  becoming  marble ;  coal  being 

'/'purified  into  anthracite  and  graphite,  and,  may  be,  diamond;  sands 
'x^hanged  to  quartzites;  clays  and  muds  to  slates  and  schists;  nay, 

\  even  gneiss  and  granite  conring  out  from  the  further  process  of 
squeeze  and  heat  and  change  of  moist  strata ;  the  former  structure 
lost,  but  the  original  elements  still  i-emaining;  the  silica  and  alumina, 
and  their  associated  alkalis,  metals,  and  so  forth,  being  rearranged 
in  crystalline  and  often  gem-like  forms.  From  another  point  of  view 
wc  see  horizontal  and  unaltered  beds  at  first  slightly  undulated, 
then  thrown  into  curves  and  sharp  folds,their  substance  altered,  even 
porphyries  and  trap-rocks  here  and  there  representing  some  of  their 
layers,  their  fossils  vanishing,  their  bedding  scarcely  traceable  and 
crossed  by  planes  of  cleavage,  as  we  go  up  the  mountain-gorge. 
But  if  we  do  not  lose  sight  or  thought  of  the  great  curvatures  and 
folds,  we  can  still  track  out  the  comparatively  thin  and  once  bedded 
mass,  a  few  hundred  feet  in  thickness,  now  folded  and  crumpled  into 
elevated  ridges  of  altered  rock,  and  passing  into  a  compressed  heart 
of  gneiss  and  granite, — the  axis  of  the  range,  or  nearly  so.  And  this 
may  altogether  be  not  even  of  Palseozoic  age;  but  Triassic  beds, 
Jurassic,  Cretaceous,  or  even  Tertiary,  may  form  the  mass.  Many 
a  range  of  so-called  primeval  granite,  gneiss,  and  slate,  lapping  one 
over  the  other  successively  for  hundreds  of  thousands  of  feet,  or  of 
upright  '  primary  schistus,'  miles  across,  will  exhibit  to  the  geolo- 
gist of  to-day  only  many  times  repeated  folds  of  an  altered  set  of 
strata  ;  nor  will  tlieir  furthest  change,  or  granitic  form,  be  taken 
either  for  primeval  or  intrusive  granite :  and,  whilst  the  latter  may 
still  be  found,  the  former,  or  the  hypothetical  granite  of  a  cooling 
globe,  becomes  a  myth. 

Take  America  for  example:  we  cannot  follow  Rogers  across  the 
AUeghanies,  Hector  across  the  Rocky  Mountains  and  Vancouver, 
Whitney  across  the  Californian  ranges,  Wall  through  Venezuela* 
Trinidad,  and  Jamaica,  and  D.  Forbes  across  the  Andes,  without 
seeing  the  true  relations  of  granitic  and  schistose  rocks  to  strata. 
Sir  William  Logan*s  accurate  sections  of  Canada,  when  published, 
will  show  pre-eminently  howgneissose  rocks  are  bedded  rocks ;  quartz 
and  silicates  (felspar,  mica,  hornblende,  &c.)  replacing  the  sands  and 
clays  of  early  deposits:  old  shingle-beds  are  among  them  still,  and 
their  great  marble-  beds  are  now  known  to  be,  partly,  at  least,  of 
organic   origin,   like   other  limestones^ — the  foraminiferal  Eozoon 
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Gftnada  waa  ike  fanmnmSer^  iionmcioL  n.  out  jmn  of  ml 
which  ciaewhere  maj  bavi-  harm:  insnno'iL  unc  iucu^  sps-cml.  and 
haried  them  ib  aaDds  asid  nmd^  ihk  iwi:  smse  jus:  aL  faeiL  sod 
feature  bj  the  ■^liinn  jili'mni  of  acre  buc  preanrrt.  oc  'viiieL  men' 
altogether  abofs  mvaj  hr  -vrve  anc  wociis  vitfx.  xtifr  iu£  iKtmb-iied 
lifted  ap. 

viih  is  &«e  zmrvu^  csel  W  «sL  cnrer  ihe 
ibc«.  and  lier  aiinrf-  -ase  far  fv^e  or  six  in^iefir 
wiideBt  aaid  mofis  xKniLrcic  or  spcaipfk.like 
of  ita  exirtiBg  nnafjeiiiafavea ;  and  il  lis  lipn  w?  BU|:iit  'sliixik 
of  it  aa  a  more  repcticre  and  leaa  igwemxiaBd  f unc :  tmx  h  aaods 
higher  than  the  fteegiuwliig  §ana£  "dua  we-  kDr>ir.  for  ix  bac^  a  oiiell- 
atmctnre  of  as  delicate  and  hish  ■■  arsacnisKiac  ac  the  hi^:hi9ac 
Foraminifiv — SmmamUmm^  To  ^bas  cpmef  h  mar  be  aaid  10  enyf^r 
a  free-growing  form  or  caDdhicai.  fd^  a»  cnber  specks  bare:  imt. 
that  this  old  LaorentiaacreBCore  wa§  eanenixallr  lower  11  ibe  ecale  n£ 
being  than  its  joang  Nnmmnlxxie  brodtcr.  u  iic«i  tbe  opliikm  of  I>r. 
Carpenter,  who  has  thought  over  it  wixb  ih^  rt^Fnlu  of  Dr.  Dawsuo's 
and  his  own  examinatioo  of  the  fasil  before  him. 

A  friend  informs  me  that  his  micTOdoope  siK^wF  Efoxoan  Etmctare 
in  some  of  the  green  and  white  marble  of  C-oiiDtnnara.     Tiiere  then 
Laurentian   rocks  maj  be  looked  for.      Sir  Bctderick  Murcfaiwa 
demonstrated  their  existenee  in  NW.  Britain ;  ^l>r,  HoU  baa  boU|^^ 
argued  that  a  Laurentian  heart  holds  up  the  Malrem  rangeiJjj^^^ 
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Salter  discerns  traces  of  these  old  rocks  in  Wales.  In  fact,  all  the 
metamorphic  rocks  are  being  referred  to  either  one  or  other  of  the 
great  rock-systems  or  groups  of  sand,  mud,  and  limestone  that  have 
succeeded  one  another  with  the  changing  outlines  of  land  and  sea ; 
thus  the  Cretaceous  limestones,  clays,  and  sands  (our  Chalk,  Gault, 
and  Greensand),  unaltered  in  England,  are  changed  to  marble, 
slate,  and  crystalline  schist  in  Greece  and  elsewhere ;  and  in  Cali- 
foruia,  as  Mr.  Whitney  tells  us,  these  and  other  Secondary  strata  are 
metamorphosed  into  the  gold-bearing  mountain-rocks.  There  is  do 
evidence  now  of  an  *  azoic  '  period,  nor  is  there  a  separate  under- 
lying *  metamorphic  system,'  such  as  old  school-books  teach;  and 
thus  one  hindrance  in  threading  the  maze  of  mountain-structure  is 
removed. 

As  we  have  now  more  correct  views  than  heretofore  as  to  the 
internal  structure  of  mountains  and  continents,  so  we  may  regard 
as  approximately  true  our  notions  of  the  methods  by  which  the  tops 
and  flanks  of  ridges  have  been  chiselled  out  of  the  upraised  strata, 
hard  and  soft,  crystalline  and  earthy,  bent,  folded,  and  overturned, 
as  the  case  may  be;  and  by  which  the  slopes  and  plains  were  laid 
out,  and  channelled  with  converging  drainage-lines,  that  begin  at 
the  crest  of  the  neighbouring  mountains  and  reach  to  the  sea,  with 
snow-fields,  glaciers,  torrents,  streams,  tarns,  lakes,  rivers,  and 
deltas  characterizing  this  and  that  portion  of  their  course.  But  in 
both  cases  we  want  very  much  information  as  to  details;  as  to 
the  different  stages  of  the  various  operations,  and  as  to  the  parti- 
cular share  taken  by  the  several  agents  in  the  work.  Of  late  the 
action  of  Glaciers  has  been  a  favourite  study,  and  the  actual 
work  they  now  perform  has  been  taken  as  a  measure  for  the  enor- 
mous effects  of  their  transporting  and  grinding  power  when  frost, 
snow,  and  ice  reigned  supreme  in  the  northern  hemisphere  and  on 
all  high  ranges.  The  frost  breaks  the  surface  of  the  rock,  the 
glaciers  carry  the  fragments  along  gorges  and  valleys,  grinding 
those  channels  wider  and  deeper ;  and,  removing  the  d6bris  as  far  as 
they  reach,  drop  it  with  icebergs  into  the  sea,  or,  in  milder  climates, 
leave  some  of  it  as  moraines,  and  give  up  a  portion  to  the  under- 
working river  that  runPfrom  its  foot.  The  glacier,  like  water,  has 
followed  a  drainage-line ; — did  this  channel  first  begin  in  the  wear 
and  tear  of  waves  on  an  uprising  shoal,  or  is  the  furrowed  ridge 
itself  a  sharp-edged  remnant  of  a  great  plain,  worn  smooth  by  waves, 
and  then  left  to  be  eaten  into  by  air  and  water,  chemically  and 
mechanically,  until  by  little  and  little,  by  the  wedging  and  grinding 
of  ice,  by  storm  and  torrent,  nearly  all  has  been  removed  ?  In  both 
cases  (and  they  would  each  depend,  in  all  their  modifications,  on 
length  of  time  and  rate  of  uprise,  whilst  the  land  was  subjected  to 
wave- action),  it  is  possible  that  the  drainage-lines  would  have  their 
directions  given  them  by  slight  inequalities  of  the  surface,  and  dif- 
ferences in  the  texture  of  the  rock  ;  but  it  is  argued  that  not  only  must 
the  many  cracks  and  faults  traversing  the  strata  (more  than  ever 
will  be  shown  on  any  map),  and  the  many  lines  of  weakness  along 
the  edges  of  tilted  and  folded  beds,  have  given  primary  direction  to 
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Ihe  gmi  dndnage-liiiefli  bat  that  for  the  most  part  the  gorges  of 
■oonlaaiiB,  the  men  and  fiorda  of  rocky  district^  and  man  j  smaller 
▼aOefS  and  eoombs^  whether  now  oocnpied  bj  water  or  not>  indicate 
lines  of  fraetnrey  and  so  assist  in  elacidating  the  structure  of  a 
eooatry.  And  tiiis  is  sapported  bj  the  flreqnent  coincidence  of 
▼sOefS  with  hitches  and  curves  of  strata ;  the  more  so,  as  the  broken 
arches  of  long  nndoktionsy  or  of  elliptical  or  other  domes,  exhibit 
sneh  branching  and  radiating  drainage-sjstems  as  actually  cor- 
Tsepond  more  or  less  to  geometrical  rules.  Some  ignore  faults  in 
slnta  as  productire  of  any  line  of  weakness  such  as  would  tempt 
a  triekling  stream  along  their  course ;  but  the  outcoming  of  springs 
akmg  laiuts  may  certainly  have  marked  out  valley-lines;  and  in 
fimeatone^  at  leasts  and  granite^  fissures  of  dislocation  or  of  contrao- 
tioo  do  cany  the  water-streams^  and  the  smaller  rills  converge  to 
feedibem. 

In  the  history  of  the  lower  portions  of  river-valleys,  wo  have 
been  enlightened  by  the  researches  of  Fereusson  on  the  Bengal  delta, 
Frestwieh  on  some  French  and  English  rivers,  Doyne  on  some 
riven  in  New  Zealandl,  EUet  on  the  Mississippi,  and  of  other  ob- 


The  origin  of  lakes  is  of  great  interest  too.  Many  are  merely 
dammed  np  valleys,  like  artificial  reservoirs,  always  pressing  against 
tihe  gravw-heaps  that  hold  them;  some  lie  in  expanded  parts  of 
valleys  where  soft  rocks  have  been  sapped  away;  but  .some  seem 
to  have  been  neatly  hdUowed  out  of  hard  rock,  with  definite  edges, 
like  a  saucer;  such  are  many  mountain-tarns,  and  such  are  the  great 
Alpine  lakes,  according  to  Ramsay  and  others.  The  glacier,  in  its 
coarse,  impinging  on  the  ground  where  the  slope  is  favourable  and 
a  check  is  received,  can,  it  is  said,  scoop  out  a  basin  for  a  tarn  ;  and 
why,  it  is  asked,  should  not  the  larger  ice-masses  of  the  Glacial 
Period  have  ground  out  the  larger,  but  not  disproportionate  lake- 
basins  of  Switzerland,  even  where  neither  fissures  nor  folds  have 
weakened  the  rocky  surface  ?  Wind  and  sand  may  hollow  out 
small  rock-basins  in  rotting  granite :  a  pebble,  the  plaything  of  the 
torrent  or  the  tide,  may  worry  out  a  pot-hole  in  the  river-bed  or  on 
the  sea-shore;  but  wind  and  water  could  not,  it  is  thought,  excavate 
such  basins  as  the  great  lakes ;  and  certainly  they  lie  in  the  path  of 
old  glaciers.  Their  origin  as  glacier-beds  has  been  denied,  by  say- 
ing that  glaciers  do  not  grind  at  all,  and  by  other  more  forcible 
arguments,  to  all  which  Professor  Ramsay  has  already  given  fair  and 
powerful  replies.  The  complete  proof  of  his  hypothesis  may  yet  be 
wrung  from  the  glacial  phenomena  of  the  greater  mountains  of  the 
world. 

For  our  part,  the  Geological  Magazine  has  already  served  as  a 
channel  for  much  valuable  information  on  the  vexed  geological 
questions  of  the  day;  and  amongst  home  and  foreign  news  relating 
to  the  many  topics  that  we  have  to  deal  with,  our  readers  will  con- 
tinue to  find  facts  and  inferences  as  to  how  granite  has  been  formed, 
how  river-valleys  and  lake-basins  have  been  excavated,  and  how 
species  have  come  and  gone. 


I.  Description  of  some  Remains  op  an  Aiu-breathinq  Veri 

BRATE    {AnTHRAKERPETON   CRJSSOSTEUMy    Ow.)    FROM   THE    Coi 
SHALE   OF  GlAMORGANSHIRB. 

By  Prot  OwBN,  FJI.S.,  &c. 

O INCE  the  discovery  of  remains  of  air-breathing  Vertebral 
^  in  the  Coal-shales  of  Carluke,*  several  other  evidences 
a  like  grade  of  organization  have  been  obtained  from  Scot 
Carboniferous  deposits ;  but  I  had  not,  until  the  present  ye^ 
seen  any  such  fossils  from  English  or  Welsh  formations  of  t 
same  antiquity.  The  specimens  figured  in  Plate  I.,  howevt 
give  evidence  of  the  fact^  They  were  discovered  by  John  Edwa 
Lee,  Esq.,  F.G.S.,  in  the  much  disturbed  coal-beds  at  Lla 
trissent,  Glamorganshire,  which  are  referable  to  the  lower  pi 
of  the  *  Middle,'  if  not  to  the  upper  part  of  the  *  Lower,'  Coi 
measures. 

The  specimens  include  an  impression  of  part  of  the  integume] 
with  a  few  of  the  scutules,  PL  L  fig.  1 ;  portions  of  long,  slend 
curved  bones  like  ribs,  fig.  2;  part  of  the  roof  of  the  crania 
associated  with  a  long,  nearly  straight,  slender  bone,  and  part  of 
similar  bone,  slightly  bent,  figs.  3  &  4 ;  portions  of  two  straig 
slender  bones,  fig.  5 ;  portion  of  a  symmetrical  bone,  probably  fr< 
the  naso-palatine  chamber  of  the  skull,  fig.  6;  portions  of  ribs,  fig. 
e  b  a     parts  near   the  articular   ends 

bones,  figs.  8  &  9.  There  is,  al 
what  seems  to  be  the  base  oi 
tooth,  anchylosed  to  a  rough  risi 
of  bone,  according  to  the  *  acrodo: 
Fig.  1.  a.  Base  of  tooth,  anchyioeed  to  aivoo-  type,  broken  awav  from  the  alYi 

lar  prooeas ;  6,  c,  magnified.  i       v      j         ^      •  ^    /?       i 

lar  border  of  a  jaw,  cuty  fig.  1,  a, 
The  base  of  the  tooth,  fig.  1,  c,  has  a  full  oval,  almost  circular,  trai 
verse  section,  exposing  a  pulp-cavity,  the  diameter  of  which  is  h 
that  of  the  fractured  part  of  the  tooth,  surrounded  by  dense  dentil 
with  a  glossy  fracture,  without  any  distinct  outer  enamel  or  layer 
other  substance :  there  is  no  trace  of  linear  impressions  on  its  exteri 
although  the  part  preserved  corresponds  to  the  beginning  of  the  hi 
of  the  tooth,  where  the  inflections  of  the  cement,  which  give  rise 
the  converging  lines  or  labyrinthic  windings,  are  seen  in  the  teeth 
some  Labyrinthodonts,  in  which  the  upper  two- thirds  or  half  of  1 
crown  of  the  tooth  may  be  entire. 

The  portion  of  cranial  bone  is  impressed  with  small  circular  p 
which,  toward  one  side  of  the  bone,  elongate  and  run  into  wavy  groov 

*  Parahatrachus  Cok%  Owen;  *  Quart.  Joum.  Geological  Society/  1863,  vol. 
p.  67,  pi.  2,  fig.  1. 
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J  ud  catinag  the  reticulo-strUte  uid  diTei^nt  impras- 
■iona  charaoteriitic  of  GftDooepbaloaa  uid  LabyriathodoDt  cnmial 
bones;  cmt,1ig.2.  TheezpandedendofK  long-bone,  FI.Lflg.8,  hu 
w>t  teiminated  in  »  imooUi,  well-oraifled  lurface  sapponing  orticoUr 
cartilage  tor  a  ajnovwl  joint,  but 
hks  termioated,  like  some  limb- 
bones  in  exisUng  Perenoibrmo- 
cbiate  Bstrachisna,  in  unouified 
fibro-eartiUgc^  showing  in  its  pre- 
MBt  state  the  mstriz  in  a  finely 
graaalar  state,  sarrounded  by  a  I 
Ain  film  of  bone:  this  rapidly 
tbiekens  as  the  srticnlsr  surface 
eootraeta  into  the  sbsft,  where, 
at  the  point  of  fracture,  a  small 

nbeentral  unossifled  tract  is  ex-      »B- 1-  FHtet  n^^bona  (PL  L  Of  » i 
posed. 

The  portion  of  bone  fig.  9  indicates  a  similar  incompletely  ossified 
condition  of  the  articnlar  expansion;  where,  bowerer,  the  thin  oater 
enist  of  bone  is  continued  from  the  peripbeiy  across  the  short 
dismeter,  leaving  or  marking  ont  two  unoesified  spaces  filled  by 
natii:^  and  wluch  Z  infer,  from  Batrachian  analogies,  to  have 
eriginidly  contained  nnossifled  cartilage.  The  side  of  the  bone  is 
kngitndinally  impressed,  indicating  the  coalescence  or  connation  ef 
a  pair  of  bones,  and  the  fracture  of  the  shAft,  as  in  that  of  the  con- 
nate tibia  and  fibula  of  the  Frog,  showa  the  confluence  of  the  two 
anoBsifled  tracts  into  one,  eimulatiug  a  medullary  cavity.  The  frac- 
tured ends  of  the  other  long  and  blender  bones  are  remarkable  for 
the  contracted  area  of  tbo  corresponding  cavity,  and  for  the  density 
and  thickness  of  the  enrrounding  bony  wall. 

Such  a  section  is  figured,  maguified  50  diameters,  in  PL  II.  fig.  1; 
and  microscopical  evidence  of  the  Batrachian  character  of  the 
bone  is  given  in  fig.  2,  longitudinal  section,  and  fig.  3,  transverse 
(ection,  of  the  'bone-cells,'  magnified  222  diameterB. 

In  both  sise  and  shape  these  bone-cella  closely  eorrespond  with 
those  of  Baphtte*  planietpt,  from  the  Pictou  Coal,  Nova  Scotia 

The  present  portaons  of  the  skeleton  of  the  air-breatlier  from 
the  Welsh  Coal  indicate  a  epeciee  intermediate  in  size  between 
Baphetes  planiceps  and  Dendrerpeton  Acadianum.  The  ribs 
were  longer  than  they  are  known  to  be  in  any  Labyrinthodont; 
and  they  were  better  developed  in  that  extinct  group  than  they 
are  in  Cranocephalans  or  in  modem  Batrachians. 

The  structure  of  these  long  and  slender  bones,  as  of  the 
thicker  limh-bones,  shows  that  the  cavity  was  not  truly  medul- 
lary, but  had  been  occupied  by  unosaified  cbondrine,  as  in 
perennibranchiate  Batraclua,  and  in  the  bones  of  many  Fishes 
that  are  hollow  after  maceration,  and  show  in  the  fossil  state 
cavities,  like  medullary  spaces,  occupied  by  matrix. 
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I  conclude  from  such  evidence  as  has  hitherto  been  submitted 
to  me,  and  for  which  I  heartily  thank  Mr.  Lee,  that  the  An- 
thrakerpeton  from  the  Welsh  Coal  belonged  to  that  low,  pro- 
bably primitive,  air-breathing  type,  which,  with  developmental 
conditions  of  the  bones  like  those  in  some  Fishes,  and  very 
common  in  Devonian  Fishes,  showed  forms  of  the  skeleton  more 
resembling  those  in  Saurian  Reptiles  than  are  attained  by  any  of 
the  more  specialized  Batrachian  air-breathers  of  the  present  day. 

I  propose,  in  reference  to  the  characteristic  density  and 
thickness  of  the  walls  of  almost  all  the  long  bones  hitherto  ob- 
tained of  this  air-breather,  to  name  it  Anthrakerpeton  crassosteum. 

EXPLANATION  OF  THE  PLATES. 

Plate  I. 

Fig.  1.  Portion  of  Coal-shale  with  impreasion  of  the  integument  and  a  few 
scutules. 

2.  Portion  of  Coal-shale  with  portions  of  two  ribs. 

3.  Portion  of  Coal-shale  with  part  of  the  cranium  and  of  a  long  and 

slender  bone. 

4.  Smaller  portion  of  a  similar  bone  on  the  opposite  side  of  the  shale. 
6.  Portion  of  shale  with  parts  of  two  slenaer,  straight,  and  pointed 

bcnes. 

6.  Portion  of  a  synmietrical,  grooved,  flat  bone ;  qu,  from  naso-palatine 

cavity? 

7.  Portion  of  shale  with  slender  posterior  ribs. 

8.  Articular  end  of  humerus  ?  or  femur  P 

9.  Articular  end  of  connate  leg-bones  P 

Plate  IL 

Fig.  1.  Transverse  section  of  a  long  bone ;  magnified  50  diameters. 

2.  Section  of  part  of  the  bone  in  the  direction  of  the  long  axis  of  the 

bone-cells ;  magnified  222  diameters. 
8.  Section  of  part  of  the  bone  near  the  central  cavity,  taken  transversely 
to  the  long  axis  of  the  bone-cells.  _ 
These  sections  were  prepared,  and  the  drawings  of  them  made  on  stone, 
by  JoiTN  Edwakd  Lee,  Esq.,  F.G.S.,  the  discoverer  of  this  extinct  Coal 
Reptile. 

II.  On  the  Brick-eabth  op  the  Nar. 

By  C.  B.  Bosk,  F.G.S. 

A  POST-TERTIARY  deposit,  under  the  above  denomina- 
tion, lies  ujwn  the  *  Drift '  in  the  valley  through  which 
the  River  Nar  takes  its  course  towards  its  junction  with  the 
Ouse  at  Lynn ;  the  united  streams  terminating  in  the  Wash, 
an  estuary  bounded  by  the  shores  of  Norfolk  and  Lincolnshire. 
This  Post-tertiary  deposit  I  have  traced  along  the  valley 
from  Narford  to  Watlington,  a  distance  of  about  nine  miles, 
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md  it  contains  several  genera  of  existing  Testacea.  From  its 
situation,  physical  composition,  and.  animal  contents,  we  maj 
nfely  conclude  that  its  site  was,  at  a  not  very  remote  period 
(speaking  geologically^,  the  bed  of  an  extensive  searcreek,  re- 
ceiving the  water  of  the*  Nar  and  Ouse;  its  emboochure' 
toward^  the  German  Ocean  being  what  is  now  called  the  Wash ; 
and  that  its  present  emerged  state  resulted  from  an  elevation  of 
the  land,  aiaed  by  a  depression  of  the  trough  of  the  German 
Ocean. 

Having  in  the  '  Philosophical  Magaane '  for  1836,  when  I 
first  introduced  this  deposit  to  the  public,  ^ven  a  description  of 
its  character  and  position  at  oestyn  localities,  I  shall  now  only 
contribute  some  additional  localities,  which  I  have  examined 
since  the  above  date ;  and  give  an  extended  list  of  the  organic 
remains  found  therein. 

I  may  here  express  my  conviction  that  the  geological  era  of 
this  Nar  deposit  coincides  with  that  of  the  jrost-tertiary  de- 
posits of  the  basin  of  the  Clyde. 

At  East  Winch  Brick-fieldy  now  leveUed  and  deserted*  the  blue 
clay  (mod)  varies  in  thickness  from  two  to  twelve  feet,  and  towards 
the  deeper  part  it  becomes  a  sandy  silt^  containing  shells  (particu- 
lirly  Oysters)  in  great  abandance.  A  tooth  oiEquut  eabaiius  was 
found  deep  in  the  clay,  in  the  presence  of  SirC.  Lyell,  who  in  1839 
accompanied  me  to  this  and  other  localities  of  the  deposit.  At  an- 
otlier  time,  a  Buccinum  undatum  was  taken  up  from  a  depth  of 
twelve  feet.  An  epiphysial  bone  of  a  Ruminant  was  also  taken  out 
of  the  clay  here.  In  this  yard,  betwdln  the  old  diggings  and  the 
road,  the  brick-earth  lies  within  a  foot  of  the  surface ;  it  is  light- 
bluish-brown  clay,  gradually  passing  into  a  blackish-blue  as  it 
descends ;  and  it  is  covered  by  a  sandy  loam.  At  the  surface  of  the 
clay,  or  rather  in  the  upper  few  inches  of  it,  shells  of  Corbula 
nucleus  are  profusely  distributed,  affording  unmistakable  evidence 
of  its  being  an  original  bed  of  that  mollusc. 

In  a  drain  at  the  back  of  Mr.  Spinks's  farm-house,  near  to  West 
Bilnej  Church,  the  section  is  as  follows  : — Immediately  beneath  the 
vegetable  soil  there  is  a  deposit  of  silt,  to  the  depth  of  four  or  five 
feet,  probably  the  accumulation  of  repeated  warpings ;  then  occurs  one 
foot  of  moor  (peat),  containing  roots,  &c.,  and  immediately  beneath 
it  the  brick-earth,  with  its  characteristic  Shells.  Bilncy  Brick-yard, 
described  in  1836,  lies  near  to  this  spot. 

Two  hundred  yards  to  the  north  of  the  Car-stone-pit  at  the  back 
of  Bilney  Hall,  in  the  valley,  on  Bilney  Common,  and  opposite  to 
Foster's  Farm  at  East  Winch,  is  a  pit  among  fir-trees,  where  I  ob- 
served, 1st,  an  upper  layer  of  sandy  ochraceous  loam,  containing 
small  anjrular,  reddish  flints,  one  foot;  2nd,  a  grey  sandy  loam,  two 
feet ;  3rd,  blue  argillaceous  earth,  as  at  the  brick-yard,  containing 
Oysters ;  this  was  sunk  into  four  feet     In  a  portion  of  this  pit  a 
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moor  (peat)  is  visible  lying  upon  the  brick -earth,  in  which  I  under- 
stand Mammalian  remains  have  been  discovered. 

On  Pentney  Warren,  to  the  left  of  the  East  Walton  Road,  I 
found  a  moor  (peat)  containing  all  the  fresh -water  Shells  of  the 
neighbouring  rivulets,  lying  immediately  upon  the  marine  brick- 
earth.  In  other  parts  of  the  Warren  the  brick-earth  appears  in  a 
regularly  horizontal  bed,  from  three  to  four  feet  beneath  a  deposit 
of  sand  containing  small  angular  flints,  some  of  them  having  their 
angles  slightly  rounded  off ;  this  latter  deposit  having  been  in  all 
probability  the  result  of  repeated  inundations  during  the  emergence 
of  this  district  from  beneath  the  water.  On  East  Walton  Common, 
adjoining  the  last-mentioned  locality,  may  be  seen  in  the  margin  of 
a  pit  containing  water,  a  layer  of  lai^e Oyster-shells,  eighteen  inches 
below  the  surface  of  the  ground^  &nd  four  feet  below  this  layer,  the 
Oysters,  with  Aporrhais  pes-pelecanij  and  other  Shells  their  usual 
associates,  are  jumbled  together  in  great  abundance. 

In  East  Winch,  at  the  late  Mr.  Foster's  brick ^yard,  I  observed 
that  immediately  beneath  the  vegetable  soil  lies  a  coarse  red  gravel, 
coarser  than  I  have  met  with  at  any  other  site  of  the  Nar  brick- 
earth  ;  it  is  here  associated  with  a  loam  that  is  used  to  make  a  red 
ware;  the  blue  brick-earth  lying  beneath  this  bums  into  an  excel- 
lent white  brick.  The  gravel  and  loam  vary  in  thickness  from  two 
to  seven  feet;  then  appears  the  blue  earth,  which  has  been  sunk 
into  eighteen  feet.  It  becomes  darker  as  you  descend,  and  at  the 
depth  of  six  feet  you  meet  with  large  Oysters,  forming  layers,  and  a 
few  are  interspersed  through  the  clay,  associated  with  Aporrhais  pes- 
pelecani,  Natica,  Mactra^  Buccinum,  and  Tellina ;  a  Horse's  tooth 
was  also  found  here.  This  locality  is  on  the  side  of  the  valley 
opposite  to  Bilney  Hall,  and  is  a  portion  of  the  northern  margin  of 
the  original  creek.  With  regard  to  the  occurrence  of  a  coarse  gravel 
upon  the  brick-earth  at  this  locality,  I  am  disposed  to  attribute  it  to 
the  excavating  power  of  the  waves  upon  that  gravel  of  which  the 
high  ground  immediately  bordering  the  creek  at  this  spot  consists ; 
and  consequently  it  must  have  in  part  have  belonged  to  a  subaerial 
proceeding.  I  had  not  adopted  this  view  when  I  described  this 
locality  in  1836. 

A  section  at  the  the  Tottenhill  Brick-field  exposes  the  following 
beds.  This  locality  is  on  the  south-western  border  of  the  valley, 
adjoining  to  Watlington,  beyond  which  parish  this  deposit  of  Shells 
has  not  been  traced ;  the  River  Nar,  in  its  valley,  here  trending 
northwards  towards  Lynn. 

Section  at  Tottenhill  Brick-Jield, 

1 8t.  Vegetable  soil,  and  a  loam  composed  of  sand  and  clay,  enclosing 
a  great  abundance  of  smooth  and  rounded  ilint-pebbles,  some 
as  large  as  oranges,  and  others  of  smaller  sizes,  chiefly  of  an 
oval  fonn,  precisely  like  those  on  a  pebbly  beach;  there  are 
also  among  them  a  few  angular  flints,  with  their  comers 
partially  rounded.     Depth  of  this  stratum  3  to  6  feet. 

2ud.  Blue  brick-earth,  containing  but  few  shells  until  near  the 
bottom  of  the  pit,  the  depth  of  which  is  14  feet.     Large 


Ofiter-diena  are  aiet  widi  ia  a  U^rar  at  Ae  4ef  t^  «r  12  fecft 
'widiiii  the  day ;  and  bwwth  them  Aporrhmm  fini  jiiii^ww^ 
and  oilier  moUaiicai  are  pleatifaUy  intanfWTMd.    Ia  tki*  bel^ 
alao,  aooie  blackened  fra^oMnls  of  ww^  ooear. 
Srd.  l%e  above  two  beds  lie  apoa  a  Uackisli  aaad  ft  Ae  txmar 
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A ;  and  the  pit  in  the  Waltm  ieM  m* 


of  die  fonaer  marine  creek ;  and  the  pit 
Karfbrd,  deicribed  ia  my  original  «  Sketich  of  the  Geoh«y  of  W«at 
Korfidk,^  leads  wtt  to  oontider  that  spot  to  be  a  part  ef  the  north- 
vmitt  I  n  margin  of  the  «aaM  creek.  The  oattine  of  thii  deporit  may 
be  readily  traced  on  the  Ordnaoce-map  of  the  di«tActw  TV>  M\f 
«Ske«eh^  I  added  a  copy  of  that  portion  of  the  amp. 

I  bdiere  that  I  hare  now  exkaoated  my  ttienMMnanda  relatittg 
to  llos  deposit  ;t  I  luive  before  stated  thil  its  tt«ced  length  ■ 
about  nine  miles,  its  average  breadth  ia  lees  than  a  mtlew  It  la 
£ficalt  to  determine  its  thickness ;  I  was  informed  at  West 
Biliiej,  that,  when  sinking  a  well»  shells  were  brought  up  ftmil 
^  dqpth  of  40  feet 

Ofymmic  Rtmmmtfiwm  ikeP^MerHarf  Dfp69i$nfikt  V&lkt^ 

Vcrmilia  triquetra  (on  OHrea)  \  Went  Btlney. 

Oatrea  ednlis ;  the  minority  large  old  nhells  i  at  all  the  localities* 

Cardinm  echinatum,  rare;  hUknt  Winoh. 

C.  edulo ;  East  Winch  nntl  \Vei«l  Hilnpy. 

Corbula  iiucleu8 ;  Kwi  Winch  nnd  Wr^t  Itihipy. 

Mactra  subtruncnia  ;  KaMt  Winch  ami  Wont  liihicj. 

M.  solida;  Wo«t  Hihu7. 

Mytilus  eduli8 ;  IVntnoy-Wnrron. 

Pecien  yarius;  WVhI  liilncy  and  Wsltiin  Fiohl. 

Tellina  solidula;  Wont  Dilncy  and  Kant  Winch. 

T.  proxima ;  Tottonhill. 

Cerithium  roticulatum  ;  Wont  liilnej. 

Turritella  communis  ;  W^si  Bilncj  and  East  Winch. 

Nassa  incrassata  ;  WcKi  liilney. 

Aporrhais  pes-pidocani ;  very  abundant  at  all  tlio  localitlfid. 

Litorina  litorca;  very  numcrouR,  of  all  agog,  and  at.  all  localiiipd. 

L.  litoralis ;  rare  ;  West  Bilncy. 

Natica  nitida ;  abundant,  of  all  ngos ;  West  Hilney  nnd  Kiif*i  Winch. 

Plcurotoma  septan^ularis ;  raro ;  IVntnt^. 

Scrobicularia  fiiperata  (K.  and  II.);  Pf^ntney. 

Mya  arenaria,  jun. ;  afnigmont;  Pentnoy. 

Montacuta  bidentata;  Pcntnoy. 

Hydrobia  ulvo) ;  Pentnoy. 


*Londun  nnd  K<linb.  Phil.  Mak-,  vol.  vii.,  Jhii.  INao.  pp.  \97   HiU. 
t  S«?  al«o  Mr.  Trimmt'^n  remarks  on  thww  iV^t-ffrtiAry  doprmitR  nfiht-  Nar  nnd 
neighbouring  xmiiny  of  Oaytootborpe,  Oeol  Hoc  Journ.,  roj.  xrii.,  pp.  'iB  k  'iO. 
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Ftillastra  decuasata  ;  rare  ;  Pestney  and  Bilney. 

Flacunomia  patelliformis  ;  rare  ;  Feotoef . 

SjndoBmia  alba ;  rare ;  Pentnej. 

Buccinum  undatum  ;  rare ;  Fentnejr. 

Spines  of  Echinus  miliaria  (E.  Forbes)?  ;  Fentaej  Warren. 

BalanuB ;  imperfect,  onlj  one  valve ;  Pentney. 

Elephaa  primigenina;  teeth  and  vertebra;  East  WiDch  andNarfbrd. 

Rhinoceros  tichorhinus;  fragmenta  of  teeth;  East  Wincb. 

Equuscaballue  ;  teeth;  E.  Winch  and  Bilney. 

Cervus  elaphua  ;  fragments  of  antlera  j  West  Bilney. 

Dr.  S.  P.  Woodward,  F.G.S.,  obligingly  identified  the 
Molluscs  of  this  list  with  their  recent  congeners.  Professor 
Otto  Torell,  of  Lund,  on  a  brief  visit  to  me  last  year,  recog- 
nized among  these  fossils  several  identical  with  those  found  in 
a  similar  deposit  at  Uddevalla  in  Sweden. 


By  Jon  ItoFB,  F.O.S. 

AMONGST  a  number  of  Crinoidal  remdna  collected  from 
the  Mountain- limestone  near  Clitheroe,  in  Lancashire,  I 
found  one  which  difTcra  from  any  I  have  before  seen,  and  which 
is  believed  to  be  new.  This  is  as  yet  unique,  and  is  now  in  the 
British  Museum. 

The  fossil  is  an  Aclinocrinus,  of  the  subgenus  Amphoracrinus, 
takiug  M.  do  Koninck's  view  that  Amphoracrinus  is  only  a  sub- 
genus or  group. 


Pig.  3.  Diagnin  of  ths  'cap.' 
ActLiiocrinua  (AmphoncrlniU')  brOFitslix,  Jttifp.   a,  a,  uift]  pUtfl.    «.  f,  i,  i,  Inter-rsdlKl  pIoteA. 

Tlie  'cup'  of  this  speciea  la  remarkably  shallow,  the  depth  not 
Ix^irig  equal  to  quite  one-fourth  of  the  whole  height.  In  this  re- 
^]>ect  it  resembles  Actinocrinut  Atlas,  McCoy  (Palteozoic  Fossils 
Ciunb.  Mus.,  pi.  3  n,  l^g.  S) ;  but  it  altogether  differs  from  it  in  other 
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pcnntiy  particolftrty  in  the  arnuigement  of  the  *  radial  plates ; '  aa^  in 
that  now  under  eonsideration  the  first  two  bifurcations  of  these  plates 
form  part  of  the  *  cop,*  which  arrangement  expands  the  arms  so  much, 
before  they  spring  from  the  'cup,'  as  to  leaye  space  for  only  a  yery 
narrow  plate  between  them. 

Tlie  *pel¥is'  or  'base'  is  hexagonal,  tripartite,  and  yery  little  larger 
than  the  attachment  of  the  stem ;  aperture  pentaphylloid ;  the  first 
'  primary  radial '  is  hexagonal,  nearly  half  as  wide  again  as  long ;  the 
second  'primary'  also  hexagonal,  about  twice  as  wide  as  long;  the 
third,  or  '  scapula,'  as  wide  as  the  second,  but  cuneiform ;  and  on 
each  of  its  upper  or  beyel-faces  there  is  another  cuneiform  or  second 
'radial  plate,'  carrying  on  each  of  its  bey  el-faces  the  first  arm-plate. 
There  are  four  sets  of  three  'interradial  plates'  and  four  'anal  pUtes,' 
beaidea  the  narrow  plates  between  the  arms.  The  aboye  plates  are 
attached  to  each  other,  and  fprm  the  'cup,'  from  which  spring  twenty 
'arms.'  The  'dome^'  or  yisceral  portion  aboye  the  arms,  is  yery  lofty 
in  comparison  with  the  'cup.'  The  plates  in  the  fiimt  row  aboye  the 
arms  are  much  longer  than  wide^  and  giye  an  appearance  yery  dif- 
ferent from  that  of  any  othor  published  species  of  this  genus,  found 
in  the  MooiStain-limestone ;  aboye  this  row  the  plates  are  smaller, 
and  of  yarious  shapes,  except  the  summit-plates  which  are  similar  in 
their  proportion  and  arrangement  to  those  usual  in  AmphoraerinuBj — 
that  is^  one  large  plate  at  the  summit  surrounded  by  six  other  plates 
and  the  '  proboscis.'  In  the  specimen  here  described  the  proboscis 
ia  broken  ofi^,  and  the  stem  and  arms  are  unknown. 

The  height  is  13  lines ;  depth  of  the  'cup'  not  quite  3  lines ;  dia- 
meter at  the  top  of  the  'cup'  12  lines  long  from  the  anal  side  to  the 
anterior  arms ;  transverse  diameter  or  width  1 1  lines. 

From  the  peculiar  form  of  this  fossil  I  propose  for  it  the 
name  of  Actinocrinus  (^Amphoracrinus)  bretncalix. 


lY.  On  thb  Existence  of  Pre-Cambrian  Life-eras. 

By  Qbobob  E.  Robsbts,  F.G.S.,  Hoii.SecJLS.L. 

^HERE  has  been  no  lack,  in  the  history  of  geological  science,  of 
suggestions  as  to  how  our  knowledge  may  be  advanced  upon 
those  obscure  questions  which  yet  ask  for  solution,  both  in  the 
physical  and  palseontological  departments  of  the  study.  Sometimes, 
by  a  surprising  intellectual  endeavour,  we  have  been  carried  up  to 
the  moon,  and  asked  to  discover  where  its  missing  waters  are,  with- 
out which  our  useful  satellite  appears  to  be  a  sort  of  '  house  to  let,' 
— the  idea  having  got  into  the  mind  which  originated  the  enquiry, 
that  the  earth  Lad  appropriated  the  said  waters  for  the  necessities  of 
a  supposed  cataclysmal  epoch.  Also,  we  have  been  taken  down,  by 
ppecolative  thinkers,  at  divers  times^  to  depths  beneath  our  terra- 
qaeous  surface,  and  asked  to  pin  some  fundamental  articles  of 
faith  upon  schemes  which  show  all  existing  there  to  be  either  fire, 
or  water,  or  a  zone  of  meteorite-mineral,  or  one  of  solid  steel,  or  that, 
nothing  existing  there,  the  interior  of  our  planet  is  a  vacuum.     It 
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certainly  cannot  be  said  that  in  either  of  these  distinct  department's 
of  research, — studies  whose  materials  appear  to  be  as  far  removed 
from  our  use  as  are  the  *  data '  derived  from  the  hypotheses  they  have 
given  birth  to,  from  the  geological  laws  which  we  at  present  accept, 
we  have  made  any  progress  which  can  be  termed  *  rapid,'  towards 
giving  them  a  permanent  place  in  the  scheme  of  geological  time. 
But  there  lies  upon  the  nearest  confines  of  the  more  immediately 
terrestrial  study,  a  certain  kingdom  of  research  into  which  some  few 
honest  and  earnest  workers  have  been  of  late  casting  lines  of  scien- 
tific enquiry.  And  as  this  study,  which  up  to  a  very  recent  date 
might  have  been  designated  as  one  quite  outside  the  domains  of 
palaeontology,  does  not  require  the  aid  either  of  a  balloon,  or  a  diving- 
bell,  or  a  chain  and  windlass  of  unknown  length  and  power,  but  may 
be  entered  upon  with  the  ordinary  appliances  of  a  geological  observer, 
to  wit,  certain  tools  of  the  smithery,  good  eyes,  and  a  patient  temper, 
I  may,  probably,  be  allowed  to  popularize  somewhat  the  position  of 
the  rock-material  necessary  to  it. 

Once  upon  a  time,  all  granite-rocks  were  considered  to  be  of  the 
same  ;9re-any  thing  age.  That  idea,  of  course,  is  exploded  now ;  but 
I  believe  that  I  may  really  say  that  (saving  the  simple  acknowledg- 
ment put  forth  in  our  latest  manuals,  that  *  granite  may  be  of  any 
ago')  the  alteration  in  high  geological  quarters  respecting  the  age 
and  condition  of  other  rocks,  allied  in  the  old  text-books  with 
granite,  such  as  syenites,  hornblendic  schists,  tourmaline-bearing 
felspars,  and  fclspathic  rocks  generally,  is  as  yet  either  unknown,  or 
at  least  not  so  known  that  it  may  be  turned  to  scientific  and  useful 
account  by  the  majority  of  our  field-working  geologists — the  source, 
in  so  many  instances,  of  new  and  valuable  lines  of  geological  en- 
quiry. When,  last  year,  and  again  in  the  July  of  the  present  one,  I 
examined  a  large  series  of  rock-specimens  obtained  from  the  cuttings 
on  the  line  of  the  Mid-Scottish  Railway  (from  Perth  to  Inverness), 
I  was  greatly  struck  with  the  petrological  value  of  the  series  of 
specimens  of  gneissic  and  other  metamorphosed  rocks  so  exposed. 
The  specimens  which  I  obtained  comprised  some  of  rocks  previously 
unknown  in  Britain.  Probably  the  best  term  to  designate  them  by 
would  be  tourmaline-bearing  felspars,  with  a  tendency  to  become 
gneissoid.  But  it  is  difficult  to  express  by  any  term,  however  com- 
plex, the  aspect  of  a  rock  which,  in  a  single  hand- specimen,  exhi- 
bited thirteen  different  minerals.  As  far  as  I  know,  no  rock  has 
been  found  presenting  any  natural  alliance  with  them  nearer  than 
Norway  and  Finland  on  the  east  and  Canada  on  the  west.  But 
these  natural  equivalents,  in  position  and  mineralogical  character, 
are  very  valuable  to  us  as  indicative  of  relationships.  And  when, 
as  the  question  broadens,  the  so-called  syenites  of  the  Malverns 
claim,  through  the  investigations  of  Dr.  IIoll,  a  place  in  the  scheme 
which  I  am  about  to  draw  for  the  pre-Cambrian  age,  and  also  the 
rocks,  so  irregularly  presented,  of  Charnwood  forest  ask  for  re- 
cognition, I  think  I  may  reasonably  draw  the  attention  of  those 
geologists,  more  happily  situated  than  myself  for  purposes  of  investi- 
gation, to  the  question,  Hoto  much  of  life-bearing  time  can  be  con- 
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fidfgJ  $9  enu  ieifomi  ike  *  Cambrian*  ?*  The  qaertioii  is  not  now 
whether  an  j  eridences  of  life  have  been  foand,  becaase  that  has  been 
afaeadj  moat  aatiafactorilj  settled  bj  Sir  W.  E.  Logan;  nor  jret  does 
it  depend  on  anj  bonndary  arbitraiiljr  fixed  between  the  Lower 
SQorian,  Cambrian,  or  Haronian ;  it  is  rather  a  question  of  the 
extenuon  of  those  or  of  other  forms  of  *  Fandamental  Gneiss '  or 
*LMirentian'  lifk  For  it  cannot  be  supposed  that  the  gigantio 
foraminifers  of  the  Canadian  Loganite-rock  will  long  stand  idone  in 
theeatalogne  of  what^  as  yet^  may  be  termed  primeval  life. 

Let  onr  primitiye  moantain-ehains  be  examined  minntelj  for 
their  contained  layers  of  altered  limestone  or  serpentine,  for  I  am 
eonTinced  that  rocks  of  sach  characters  are  to  be  met  with  in  many 
hitlrarto  unsearched  parts  of  Britain,  and  who  shall  say  that  life- 
rdies  mar  not  be  obtained  from  them?    Markings  which  to  the 
miaasistea  eye  appear  bat  as  blotches  and  stains,  may  be,  by  micro- 
seopical  aid,  resdved  into  eridences  of  life  more  ancient  Uian  any 
yet  detected  in  Britain.    Sir  B.  L  Mnrchison,  whose  sagacity  led 
him  to  place  the  fandamental  gneiasic  and  other  rocks  of  the  Western 
Iilea  beneath  all  life -bearing  rocks  in  Britain,  has  opened  oat  a  new 
kingdom  of  research ;  and  the  note  of  pilotage  which  has  been 
ioanded  ftom  the  probably  still  more  ancient  kingdom  of  Laarentia 
Itta  an  assuring  sound,  telling  us  that,  though  unseen  rocks  may  lie 
in  the  way  of  our  Tentnres  into  the  unknown  sea,  they  are  those 
which  wUl  aid  us  in  our  search,  and  probably  reward  us  with  the 
olgects  for  which  we  seek.    I  would  suggest,  therefore,  to  those  spe- 
cially interested  in  Pakeocoic  geology,  tibat  it  would  add  greatly  to 
the  success  of  the  enterprige,  if  the  subject  were  noticed  monthly  in 
the  Geological  Magazine  by  contributions,  however  small,  from 
those  who  are  able  by  proximity  to  mountain-chains  of  undoubted 
or  suspected  '  Cambrian '  or  prc-Cambrian  age,  to  search  narrowly 
into  the  mineralogical  character  of  the  rocks  composing  them.  Such 
notes  should  also  contain  the  petrology  of  the  hills  thus  studied, 
and,  when  possible,  chemical  analyses  of  the  rocks,  carried  out  on 
the  plan  adopted  by  the  Rev.  Mr.  Timins,  in  his  analyses  of  the  Mai- 
Tcm  syenites,  in  which  range  Dr.  Holl  has  obtained  clear  evidence 
of  stratal  deposition.     We  greatly  need  in  England  the  labours  of 
men  like  my  venerable  friend  Dr.  Nils  Nordenskiold,  of  Frugard, 
who,  with  the  aid  of  his  son.  Prof.  Adolph  Nordenskiold,  of  Stock- 
holm, has   chemically  and   mineralogicaJly  analysed   almost  every 
Finnish  and  Scandinavian  rock,  a  nearly  complete  series  of  which 
I   had  lately  the  pleasure  of  receiving  from  him.     Such  labours 
cannot  be  too  highly  appreciated  by  palseontologists,  for  chemically 
altered  palseozoic  rocks  are  very  suggestive  of  fossils.     Perhaps  it  is 
not  too  much  to  say  that  Sir  W.  Logan's  discoveries  have  quite  dis- 
posed of  the  term  *  Azoic,'  as  applied  to  any  rocks,  save  those  erupted 
beyond  all  question  from  volcanic  sources. 
In  conclusion,  it  may  be  well  to  offer  for  the  refreshment  of  our 

*  I  use  the  t^trm  *  Cambrian  '  in  designation  of  certain  pre-Silurian  rocks  de- 
wribed  by  our  English  Nestor,  Professor  Sedgwick,  and  to  which  may  be  referred 
the  '  Primordial  zone '  of  the  Paradozides-bearing  rocks  of  St  David's. 
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insatiate  minds,  a  brief  statement  how  far  back  an  *  ancestral ' 
lineage  has  extended,  zoologically  and  stratigraphicallj,  in  order  of 
time.  Though  it  is  not  an  easy  task  for  any  geologist  to  arrange 
chronologically  the  sedimentary  deposits  between  the  lowest  accepted 
Silurian  and  the  zone  at  which  all  differences  of  opinion  cease  as  to 
the  existence  of  life,  merely  because  we  have,  as  yet,  in  Britain 
discovered  no  trace  of  its  existence.  But  confessedly  there  is  an 
enormous  lapse  of  time  between  these  two  limits ;  and,  as  an  un- 
doubted discovery  of  life-remains  has  been  made,  very  nearly  upon 
the  lower  confines  of  the  older  series  of  strata,  we  may  reasonably 
ask  for  search — a  constant  and  active  search — into  rocks  of  ages 
intermediate  in  time. 

In  the  Longmynd  rock,  suggested  to  be  of  Cambrian  age,  near 
Church  Stretton  in  Shropshire,  Mr.  Salter  discovered  some  traces  of 
vermicular  life  (Worm-burrows,  '  Arenicolites ')  and  a  fossil  organic 
relic,  supposed  at  first  to  belong  to  a  Trilobite,  but  since  dis- 
covered to  be  a  part  of  the  shelly  covering  of  the  extinct  phyllopodous 
crustacean,  Ceratiocaris.  Several  other  endeavours  have  been  made 
since  to  discover  more,  or  even  a  correspondent  fragment,  of  this 
ancient  shrimp-like  Crustacean;  but  even  a  pilgrimage  undertaken 
by  Prof.  Morris  and  myself  to  the  classical  spot,  to  which  we  were 
guided  by  Mr.  Marston,  of  Ludlow,  failed ;  for,  although  we  broke  a 
few  hundredweights  of  the  shaly  stone  of  the  mountain,  no  remains 
of  the  ancient  crustacean  rewarded  our  labour.  Still  I  am  con- 
vinced that  at  some  future  time  the  swelling  hills  of  the  Longmynd 
will  disclose,  to  geologists  who  can  spare  more  time  to  their  inves- 
tigation, a  more  satisfactory  account  of  those  relics  of  ancient  life 
which  they  undoubtedly  contain. 

Here,  then,  studies  open  out  to  us  which  will  repay  those  who 
take  them  up  ;  for  what  can  be  a  grander  thought  for  an  enthusiastic 
field-geologist,  who  looks  upon  a  mountain  which  he  has  formerly 
considered  as  of  '  granitic '  or  *  azoic '  age,  than  that  such  a  monu- 
ment of  the  world's  existence  contains,  close-treasured  within  its 
rocky  bounds,  evidences  of  a  more  ancient  life-light  than  that  which 
had  previously  illumined  the  confines  of  his  knowledge  ? 


On  Brackish  Watbbs  and  theib  Deposits.    By  Dr.  Lobbmz.    (Proceed.  Imp. 

Acad.  Vienna,  Dec.  10,  1863.) 

ACCORDING  to  Dr.  Lorenz's  observations  in  the  Adriatic,  espe- 
cially at  the  mouth  of  the  Fiumara,  fresh  water  poured  into  a 
tidelcss  sea,  somewhat  deep  near  the  shore,  forms  a  rather  limited 
brackish  stratum  spreading  over  the  salt  water  in  form  of  a  wedge, 
the  lateral  planes  of  which  at  first  converge  in  a  steep  and  subse- 
quently in  a  very  acute  angle.  At  the  mouth  of  the  Fiumara,  the 
horizontal  extent  of  this  wedge  is  to  its  initial  vertical  altitude  as 
700  to  1.     The  conditions  at  the  mouth  of  the  Elbe  are  quite  differ- 
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eoaapletelfaalt  water,  eztandt  to  the 

howwer,  takes  aa  a  wholes  m  AriBble  into  a 

wadgea ;  ao  that  eoBstantlj  a  wedge  of  Ircsh 

toned  aeawaid,  ia  alidiog  OYcr  a  wedge  cf 

water.    The  eoaponeiita  (leogth,  thkkaeH^  and  aagica  of  cooTet^ 

genee  of  the  lateral  plaiwi)  of  theae  wedgea^  whem  laintd  b^ 

a  bean  ftr  an  caiiMrieal  ibnBnla»  bf  Ae  aid  of  whiA  (ihe  tnyurenal 
•eetioB  and  Tdocitj  of  thia  cvrrml;  Ae  depth  and  ah^w  of  the 
aarine  baaina  into  which  it  iofwa,  and  the  natave  of  the  tidea  in  it 
beii^  knownX  the  diaMoaiona  of  the  bii&  of  bn^iah  waters  and 
the  diatribation  of  aaliniCj  in  dieaj,  wmj  be  appfoxiaateiy  deter- 
■ined.  Beaidea  the  phTrical  interert  eomected  widi  theo^  such 
deteminatiMia  are  higliij  inteicatii^  in  leapeet  to  their  inflnenee 
on  the  diatribation  of  both  liTing  and  ftanl  orgaaie  beinga. 

CousT  IL 


Ov  Taa  Tjinar  CaaaoKDAs,  Laowvoon  or  Fkblasd*  IsunM^mAns;  asd  0«io> 
flAU,  LonxB  ArsTKiA.  Bt  Ptofeasor  Pktxbs.  (P^x^MNL  Imp.  G««l.  IiudtnL 
Tienna,  3Liivh  15,  1S64.) ' 

THE  limestones  of  the  first  two  of  these  localities,  closelj  allied  to 
the  Hierlatz-strata  of  the  Eastern  Alps,  contain  RhtfnekoneUa 
Jureillaiay  llieod.,  Waldheimia  Lyeettiy  Dav.,  Terebratnla  smboroiJeSj 
Roem.,  Rhynehonella  Mooreij  Da  v.  (a  species  of  the  West-Eoropeao 
Lias,  also  found  latelj  in  the6anat)«  Rh.  tetmhedra,  Sow^  Rh.  cal^ 
eieasia^  Qaenst.  variouslj  shaped  and  partly  gigantic  SpirifierimiTj 
of  the  tjpe  of  Sp.  rosiraia^  Schloth^  mixed  with  species  charac- 
teristic of  the  Hierlatz-strata.  The  limestone  of  Grossaa,  chiefly 
composed  of  Pentaerinus  basaltiformis,  lies  between  Carboniferous 
Gresten-Btrata  and  an  extensive  series  of  Liassic  variegated  marls. 
Among  the  seven  species  of  Brachiopods  occurring  in  it,  three  cor- 
respond to  those  of  the  Hierlatz-strata,  and  two  or  three  are  Extra- 
Alpine  forms,  far  spread  in  tlie  Middle  Lias  of  German v  and 
North-western  Europe.  All  the  three  localities  are  consiHiU'-ntlj 
intimatelj  connected  with  the  Middle  Lias  of  the  Extra- Alpine 
regions ;  and  maj  point  to  the  conclusion,  that  the  Limestone  uf 
Hierlatz  also  is  not  an  absolute  equivalent  of  the  Lower  Lias.  The 
discrepancies  between  the  Alpine  and  the  Extra-Alpine  Liassic 
deposits  maj  be  explained  by  the  geological  perturbations  which 
influenced  the  Southern  and  North-western  German  Lias  and  their 
faunae,  as  also  by  immigrations  from  the  Eastern  faunae  under  tlie 
iofluence  of  marine  currents,  dependent  on  the  extent  and  conibr- 
mation  of  the  coast — Count  M. 
VOL.  II.  —  NO.  VII.  c 
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Ox   TUB   DiSCOVEBY  OF  THB  PeLTIS   OF  DiMOTHBUVM;    AND    ON    THB    AfFUIITIBS 

AND  Habits  of  the  Gbnus.    By  the  Rev.  J.-M.  Sanna  Solabo.* 

"XT  SANNA  SOLARO  has  discovered,  at  Escanecrabe,  Dep. 
•^^  •  Haute-Garonne,  a  pelvis  of  a  Dinotherium^  a  portion  of  the 
animal  hitherto  unknown  :  its  weight  is  160  kilogrammes  {Zo2\  lbs.). 
M.  Lartet,  who  also  has  examined  the  specimen,  is  of  opinion  that  it 
belonp:8  to  a  species  of  much  larger  dimensions  than  D.  gigarUeum, 
The  diameter  of  the  pelvic  arch  is  1*8  metres  (nearly  6  feet)  ;  the 
height  1*3  metres  (4  ft.  3  in.).  Certain  peculiarities  of  form,  and 
its  colossal  dimensions,  must  modify  our  ideas  regarding  the  size 
and  habits  of  this  animal. 

M.  Solaro  compares  the  pelvis  of  his  Dinothertum  with  that  of 
the  Elephant,  Tapir,  and  Megathero,  with  which  it  has  some 
affinities  ;  but  it  presents  also  many  points  of  difference.  Besides 
the  strange  conformation  of  the  pubic  bones,  sufficient  alone  to  dis- 
tinguish it  at  a  glance  from  all  other  pelves,  there  is  a  remarkable 
peculiarity,  not  known  in  any  other  animal, — namely,  a  triangular 
depression  at  the  side  of  the  cotyloid  cavity,  and  between  it  and  the 
lower  projection  of  the  iliac  bones.  In  this  depression  there  was 
found  a  bone  which  certainly  formed  an  articulation.  The  corre- 
sponding depression  of  the  other  part  was  wanting  ;  but  there  oc- 
curred at  the  side  of  the  pelvis  another  and  more  complete  bone, 
though  perhaps  not  entire.  The  head  of  this  bone  is  triangular,  and 
its  dimensions  correspond  with  those  of  the  aforesaid  depression. 
M.  Solaro  regards  this  bone  as  indicating  a  marsupial  affinity,  though 
it  is  true,  that  among  other  Didelphic  Mammals,  the  marsupial  bones 
are  not  articulated  to  the  ilium ;  but  it  is  to  be  borne  in  mind  that 
the  hea<l  of  the  Dinotheriuni  differs  remarkably  from  that  of  Pro- 
boscidians and  other  animals,  and  there  is  no  reason  why  the  mar- 
supial bones  should  not  be  articulated  to  the  ilium  instead  of  to  the 
anterior  part  of  the  j»ubis. 

If,  then,  the  Dinothertum  was  an  aplacental  mammal,  its  habits 
could  not  be  those  assigned  to  it  by  Dr.  Buckland,  namely,  habitually 
living  and  feeding  in  lakes,  and  occasionally  frequenting  their  mar- 
gins. In  the  first  place,  it  could  not  live  in  the  water,  at  least 
during  tlte  second  period  of  gestation,  without  exposing  its  young  to 
injury  ;  and,  as  from  the  long  time  the  young  are  carried  in  the 
poucli  (in  the  Kangaroo,  an  animal  of  diminutive  size  in  comparison, 
it  is  eijrht  months),  the  animal  would  have  to  habituate  itself  to  other 
than  its  ordinary  kind  of  nutriment.  Secondly,  the  author  is  of 
opinion  that  a  lacustrine  vegetation  would  be  inadequate  for  the 
supply  of  food  for  such  a  gigantic  animal ;  and  he  adds  that  we  have 
a  I'urtlier  evidence  of  this  in  the  conformation  of  its  teeth, — for,  from 
the  nature  of  the  tissues  of  the  roots  of  aquatic  plants,  a  very  slight 
effort  would  be  sufficient  to  triturate  them;  but  the  deep  grooves  and 
trenchant  ridges  of  the  grinders  of  this  animal  indicate,  on  the  con- 
trary, tliat  the  vegetables  upon  which  the  animal  browsed  offered  a 


*  Memoiro  bur  le  Premier  Bassin  de  Dhiothtrium  decouvert  dans  le  D^parte- 
rnent  de  la  Haute-Garonne  par  le  R.  P.  J.-M.  Sanna  Souluo,  de  la  Compagnie  de 
Jesus.     Large  8vo.  Toidoupe,  1864.   pp.  19.    3  plates.    See  also  'L'Institut/  Oct.  6, 

186t.  p.  319. 
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pwter  mbtanee  tluBi  would  be  presented  by  tbe  root^  ttemiy  and 
kevee  of  laeuflferiiie  plmnta. 

Tbe  eutiMV  is  inclmed  to  beHeye  that,  like  the  £lepbsnt»  the 
DmoAtnmm  osed  its  tusks  as  offensiye  and  defensiTe  weapons,  and 
eipeeiall  J  to  break  down  and  to  hdd  up  branehesy  so  as  to  enable  it 
to  leadi  with  its  tmnk  the  tender  growths  of  the  trees,  whieh  were 
probablj  its  food ;  and  that  thej  farther  serred  to  effect  a  passage 
throogh  the  nnderwood  of  dense  forests.  The  neck  of  the  aninul 
was  Terj  short ;  and  the  tmnk  must  haTO  been  of  great  length,  and 
was  «Md,  probably,  for  patting  the  young  into  the  poneh,  as  well  as 
ftr  getting  fiwd.— B.  T,  

YmanoamMsna  afhjmd  to  PAi^wurrauiOT.  (Spedaim  Pholognphieam  AnimA- 
fiam  qiinniindaM  Flantaniiiqiie  FoMfliiim  Agri  Ywroumm,  Br.  A.  K  PkoC 
TfiWiinwoo  dcMiipnt  Hkxnanxm  Lava  photognpfaiee  taqnmL)  4ta  p  101. 
40  plfltaa.    Yctmui*  1SS9. 

TN  this  work  Professor  Massalongo  bas  described,  and  IL  Lotse 
-*-  photographed,  2  species  of  Ophidia,  12  Fubes^  and  8  Acoty- 
Isdonoos,  2  Monocotyledonous^  and  23  Dicotyledonoos  Plants.  The 
descriptions  of  the  genera  and  species  are  g^ren  in  Italian  and  Latin 
in  paimlM  ednmns.  The  specimens  described  are  all  from  the  rich 
Eoeene  deposit  of  Monte  Bolca,  aboanding  in  Fish-  and  Plant- 
remains,  and  from  which  some  fossil  Snakes  have  also  been  obtained. 
Tbe  delicate  cream-ccdoored  matrix  ofiers  snch  a  strong  contrast  to 
the  bright  rich  iron-stained  fossil-remains  that  a  better  series  to 
sobmit  to  the  art  of  the  photographer  could  hardly  have  been 
chosen.  Every  minate  bone  in  tbe  skeleton,  and  every  fin-ray  of 
the  Fishes  can  be  clearly  seen  ;  but  tbe  Snakes  do  not  print  at  all 
well,  little  more  than  a  black  outline  of  their  forms  being  preserved. 
Among  the  Fishes :  Plaiax  Plitiianus^  Massal.,  Semiphorus  velifer^ 
Agass.,  2  sp.  of  AeanthuruSy  Scatophagus  frontalis,  Agass.,  Ephip- 
pus  longipennis^  Agass.,  Pychnodus  gibbus,  Agass.,  and  among  the 
vegetable  remains,  Araucarites  Veneius,  Massal.,  Getoniti  BolcensiSy 
Ung.,  Siereuiia  prisca^  Massal.,  and  2  sp.  of  Dombeyopsis,  are  ex- 
cellently reproduced.  Some  of  the  leaves  and  otber  plant-remains  are 
not  so  satidactory,  and  we  mast  still  admit  our  preference  for  good 
lithographic  plates. 


On  the  Geological  Position  and  Age  op  the  Flint-imple- 
ment-bearing Beds,  and  on  the  Loess  of  the  South-east 
OP  England  and  North-west  op  France.  By  Joseph  Prkst- 
wiCH,  FR.S.,  F.G.S.  (From  the  Philosophical  Transactions, 
Pt.  II.  1864.) 

TN  the  earlier  days  of  the  study  of  Geology  in  this  country,  the 
-*-  attention  of  observers  was,  as  might  have  been  expected,  prin- 
cipally directed  to  the  vast  successive  formations  of  which  the  crust 
of  tbe  earth  is  composed,  in  order  to  establish  the  stratigraphical 
relation  of  the  various  beds,  and  to  determine  the  nature  of  the 
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orjr.inic  rcnmins  by  which  thej  are  characterized.  The  more  recent, 
and  especially  the  surface-deposit,  were,  comparatively  speaking, 
rcglected;  and,  though  by  the  more  far-seeing  the  existing  opera- 
tions of  nature  were  studied  as  throwing  light  upon  the  method  of 
formation  of  ancient  deposits,  yet  there  appears  to  have  been  a  sort 
of  latent  feeling  that  a  patch  of  gravel  on  a  common,  or  a  brick-field 
on  a  hill -side,  were  subjects  altogether  too  superficial  for  the  re« 
searches  of  a  geologist.  Or  if,  even,  by  the  finding  of  mammalian 
bones  or  testaceous  remains  in  them,  these  deposits  were  obtruded 
upon  his  notice,  they  stood  a  fair  chance  of  being  referred  either  to 
the  Noachian  deluge  or  to  a  wash  of  the  sea  over  the  land,  or  to 
some  mysterious  cataclysmic  action. 

Of  late  years,  however,  the  extreme  interest  of  the  beds  connecting 
the  Tertiary  Period  with  the  existing  state  of  things,  and  more 
especially  those  containing  the  remains  of  a  fauna  so  closely  allied 
to  that  of  the  present  day  as  the  Postpliocene,  has  been  keenly  felt, 
aud  much  time  has  been  devoted  to  their  study  by  many  of  our 
leading  Geologists,  and  particularly  by  the  author  of  the  present 
paper.  The  discovery  of  flint  implements,  wrought  by  the  hand  of 
man,  in  the  gravels  of  the  Valley  of  the  Somme  and  elsewhere, 
which  formed  the  subject  of  a  memoir  by  Mr.  Prestwich  commu* 
nicated  to  the  Royal  Society  in  the  spring  of  1859,  added  no  little 
zest  to  these  researches,  and  has  greatly  multiplied  the  number 
of  those  engaged  in  pursuing  them.  It  is  needless  to  do  more  than 
allude  to  the  numerous  books,  pamphlets,  and  papers  which  have 
been  written  on  the  subject  of  the  Antiquity  of  Man,  to  show  the 
general  interest  that  has  been  taken  in  these  discoveries ;  and  we 
therefore  proceed  at  once  to  call  attention  to  some  of  the  salient 
points  of  this  last  most  valuable  contribution  of  Mr.  Prestwich,  the 
title  of  which  stands  at  the  head  of  this  notice,  and  which  originally 
consisted  of  two  separate  communications  to  the  Royal  Society, 
though  they  are  now  incorporated  together. 

The  various  drift-gravels  which  occur  along  river-valleys,  or 
capping  the  hills  at  their  sides,  have  been  regarded  by  different 
writers,  first,  as  of  marine  origin ;  secondly,  as  due  to  cataclysmic 
action  ;  and,  thirdly,  as  of  fluviatile  origin  ;  and  Mr.Prestwich,  after 
briefly  citing  some  of  the  authors  who  have  assigned  them  to 
these  different  causes,  and  stating  the  difficulties  he  felt  in  referring 
the  excavation  of  existing  valleys  to  the  operation  of  rivers  upon  their 
])resent  scale,  or  to  cataclysmic  action,  thus  states  his  own  views: — 
'I  could  not  admit  the  possibility  of  river-action,  as  it  now  exists, 
having  in  any  length  of  time  excavated  the  presort  valleys  and 
spread  out  the  old  alluvia;  neither  was  it  possible  to  admit  purely 
cataclysmic  action  in  cases  where  the  evidence  of  contemporaneous 
old  land-surfaces  and  of  fluviatile  beds  were  so  common.  But  with 
river-action  of  greater  intensity,  and  periodical  floods  imparting  a 
torrential  character  to  the  rivers,  the  consequences  of  the  joint 
operation  are  obtained,  and  the  phenomena  admit  of  more  ready 
explanation.* 

These  views  are  based  on  a  careful  examination  of  a  large  number 
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of  iiTer-Tillajr^  and  especiaUj  of  the  numerous  localities  where  flint 
nipleiiients  hare  now  been  found  in  beds  of  undisturbed  fluviatile 
nayeL  The  Valiej  of  the  Wavenej  at  Hoxneii  the  Yallej  of  tiie 
Lark  at  Icklinghamy  that  of  the  Ouse  at  Bedford,  the  deposits  near 
BecnWer  and  Whitetable^  the  Valley  of  the  Somme  near  AbbeviHe 
ind  Amienis  that  of  the  Seine  near  Paris^  and  that  of  the  Oise  near 
Creil  are  all  passed  under  examination  ;  and,  had  the  deposits  near 
Saliabmy  and  on  the  shores  of  Southampton  Water  been  known  as 
prodactlTe  of  flint  implements  at  the  time  when  this  paper  was 
written,  the  evidenee  afibrded  by  them  would  no  doubt  hare  been 
iddnoed  as  corroboratiye  of  that  of  the  ether  cases.  The  testimony 
iff<»rded  hj  the  lithological  examination  of  the  yalley-grayels 
amonnta  to  this,  that  all  the  materials  of  which  they  are  formed 
etn  be  referred  to  rocks  or  to  older  drift-deposits  traversed  by  the 
▼tlleyiB  er  their  tributaries ;  and  that  in  no-  instance  can  the  direct 
iatroduction  of  any  foreign  etoment  be  proyed.  The  necessary  d&« 
daetkm  is  that  the  transporting  agent  by  which  the  mass  of  materials 
eomposing  the  gravel  has  been  brought  to  its  present  position,  must 
have  been  in  each  case  limited  in  its  operation  to  the  same  hydro- 
graphical  basins  as  those  drained  by  the  present  rivers. 

TluB  point  is  well  illustrated  by  a  sketch-map,  showing  the  source 
md  distribution  of  some  of  the  Quaternary  Valley^eposits  of 
parts  of  England  and  France,  which  exhibits  at  a  glance  how  and 
why  in  the  Yalley  of  the  Seine,  for  instance,  pebbles  of  the  granitic 
and  porphyritic  rocks  do  not  occur  in  its  gravels  until  after  ita 
junction  with  the  Yonne,  which  brings  them  down  from  the  Morvan  ; 
and  how  and  why  in  the  Valley  of  the  Oise  pebbles  of  the  palseozoic 
strata  of  the  Ardennes  occur  ;  while  in  the  Valley  of  the  Somme, 
the  watershed  of  which  is  in  part  conterminous  with  that  of  the 
Oise,  such  pebbles  are  entirely  absent. 

The  valley-gravels  are  divided  by  Mr.  Prestwich  into  two  classes, 
the  ^  high-level '  and  the  '  low-level ;'  not  that  it  is  possible  to  draw 
any  exact  line  of  demarcation  between  them,  as  the  one  sometimes 
shades  insensibly  into  the  other.  Still  they  are  the  two  '  extremes 
of  a  series  marking  a  long  period  of  time,  and  probably  formed 
under  analogous  but  not  identical  conditions.'  *The  broad  dis-* 
tinction  consists  in  one  being  on  hills  of  various  heights  flanking 
the  valley,  while  the  other  occupies  the  immediate  river-valley, 
always  following  its  main  channel,  and  constantly  rising  on  its  sides 
to  the  height  of  several  feet,  or  where  the  valley  is  broad,  forming 
low  terrace-platforms  on  its  sides.'  They  represent,  in  fact,  portions 
of  the  drifted  matter  accumulated  in  the  beds  of  the  rivers  at  a  time 
when  they  ran  at  a  higher  level  than  at  present,  and  which  happen 
to  have  been  left  undisturbed  by  the  stream  during  their  farther 
and  subsequent  excavations  of  their  valleys.  That  the  high-level 
gravels,  sometimes  100  feet  and  upwards  above  the  levels  of  the 
present  rivers,  and  on  the  flanks  of  valleys  a  mile  in  width,  were 
deposited  by  river-action,  is  abundantly  proved  by  the  presence  in 
ihem  of  fluviatile  shells  ;  while  their  elevation,  so  far  above  the 
reach  of  any  floods  of  the  present  rivers   that  can   possibly    be 
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conceived,  proves  that  the  valleys  must,  in  great  part  at  all  events, 
have  been  excavated  since  the  high-level  gravels  were  deposited. 
The  evidence  of  the  Loess,  or  brick-earth,  is  also  of  importance  in 
the  case ;  for  this  deposit  occurs  associated  with  the  high-level 
gravels,  and  has  all  the  character  of  the  fine  silt  or  sediment  de- 
posited in  places  where  the  flood-waters,  out  of  the  direct  channel 
of  a  turbid  stream,  remain  for  a  time  in  a  state  of  comparative  re- 
pose. It  contains,  too,  numerous  land  shells,  occasionally  intermixed 
with  a  few  fresh-water  species.  Nor  is  this  purely  fluviatile 
character  confined  to  the  gravels  and  loess  of  the  higher  level,  but 
extends  to  those  of  the  lower  level  abo.  The  whole  phenomena, 
indeed,  are  in  general  such  as  might  have  been  theoretically  assigned 
to  valleys  formed  by  the  erosion  of  rivers  subject  to  periodical  floods, 
though  there  are  particular  circumstances  which  tend  to  show  that 
the  erosive  power  may  have  been  greater  during  one  part  of  the 
process  of  excavation  than  during  another. 

One  feature  in  the  case  is  that  in  the  high-level  valley-graveb 
large  boulders  are  of  not  unfrequent  occurrence  ;  and  there  is  an 
irregularity,  confusion,  and  general  want  of  stratification  in  the  beds, 
which  are  also  often  contorted.  Some  of  these  boulders  or  blocks 
are  as  much  as  8  feet  by  3  feet  in  dimensions ;  and  in  some  instances, 
as  in  the  Valley  of  the  Waveney,  where  there  are  no  hard  rocks  to 
furnish  boulders,  but  the  valleys  traverse  a  Chalk  district,  large 
masses  of  flint,  with  sharp  and  intact  angles,  are  common.  The  con- 
tortions, which  are  perhaps  nowhere  better  seen  than  at  St.  Acheul, 
near  Amiens,  are  such  as  sedimentary  beds  could  never  have 
assumed  in  a  process  of  deposition  by  the  mere  action  of  water.  In 
the  low-level  gravels,  these  contorted  strata  are  generally  absent ; 
and,  though  large  blocks  are  often  common  in  them,  yet  they  are 
generally  more  worn  than  in  the  upper  gravels.  The  low -level 
gravels  also  usually  present  a  more  uniform  bedding,  and  a  greater 
abundance  of  beds  of  sand  and  fine  gravel,  with  oblique  lamination. 

Looking  now  at  the  Fauna  and  Flora  of  the  high-level  beds,  Mr. 
Prestwich  finds  that,  out  of  109  land  and  fresh-water  shells  now  in- 
habiting the  South  of  England  and  the  North  of  France,  36  species 
have  been  found  in  the  flint-implement-bearing  high-level  gravels. 
Taking  the  group  as  a  whole,  it  appears  to  have  a  wide  range,  but 
one  more  in  a  northern  than  in  a  southern  direction ;  for  whereas 
only  29  out  of  the  36  species  are  found  in  the  plains  or  on  the  hills 
of  Lombardy,  no  less  than  34  range  to  Sweden,  and  31  to  Finland, 
a  country  in  which  only  77  species  have  been  recorded.  A  great 
number  of  these  molluscs  occur  also  in  Siberia,  for  which  country, 
however,  there  is  no  complete  list  of  the  land  and  fresh-water  shells. 
The  mammalian  remains  are  at  present  confined  to  Elephas  primi' 
genius^  E.  antiquus,  Equus^  Bos,  and  Cervits,  among  the  latter  pos- 
sibly C.  Tarandus.  Of  these  the  Mammoth  and  woolly  haired 
Rhinoceros  appear  to  have  inhabited  countries  possessing  cold 
climates,  while  the  Horse  and  Ox  brave  the  winters  of  Siberia  and 
North  America,  and  the  Reindeer  appears  to  be  essentially  a  north- 
ern animal.  Of  the  flora  of  the  high-level  period,  but  little  is  known ; 
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bot  Ai  Hoznfl^  the  Oak,  Tew,  Elr,  and  possiUj  Bilberry,  have  been 
iband. 

Taken  together,  the  orgimto  remains,  though  not  afibrding  decisive 
eridenoe  of  the  character  of  the  climate  at  the  time  of  the  deposit  of 
the  high-Ierel  grayels,  show  a  balance  in  favour  of  the  probability 
of  s  cUmate  severer  than  at  present  in  the  same  latitude,  though 
not  of  extreme  rigour.  It  must  have  been  a  climate  in  which  the 
Oak,  Tew,  and  Fir  could  thrive ;  where  the  Beindeer  lived ;  and  where 
the  Deer,  Horsey  and  Oz abounded;  but  where  the  rivers  were  subject 
to  periodieal  floods ;  where  they  froze,  so  as  to  be  i^>le  to  transport 
the  large  boulders  already  mentioned  ;  and  where  the  ice  'packed' 
ID  aaffioient  quantities  to  produce  contortions  in  the  beds,  such  as 
already  described ;  for  in  the  same  way  as  the  contortions  in  the  clay 
diffs  ii  Norfolk  have  by  Mr.  Trimmer  and  Sir  C.  Lyell  been  attri- 
buted to  the  grounding  of  icebergs,  so  is  Mr.  Prestwich  disposed  to 
attribute  to  a  somewhat  like  action  of  the  river-ice,  on  a  small  scale, 
Oe  umlogous  structure  exhibited  bj  the  St  Acheul  and  other  high- 
level  gravels. 

Turning  now  to  the  low-level  gravels,  we  find  in  them  an  in* 
crease  in  the  number  of  species  of  land  and  fresh-water  molluscs, 
which  are  here  62.  This  group  also  maintains  a  slightly  northern 
sspect;  as,  out  of  the  62;  42  are  now  living  in  Sweden,  and  87  in 
Finland.  It  comprises,  therefore^  nearly  one  half  of  the  Finnish 
species;  whereas  only  one  fifth  of  the  Lombardic  species,  or  38  out 
of  198,  occur  in  the  beds.  At  Menchecourt,  near  Abbeville,  some 
marine  and  estuarine  shells  occur;  among  them,  LUtorina  squalida^ 
which  has  now  retreated  to  the  coast  of  Norway,  and  Tellina 
Balthica^  which  is  a  northern  variety.  Of  the  fresh- water  shells, 
Cyrena  iluminalu  deserves  especial  mention.  It  is  now  only  found 
in  the  ]Niie  and  in  mountain-streams  of  Central  Asia — a  range 
presenting  great  extremes  of  climate.  Among  the  mammalia  we 
now  find  Hippotamus  major  and  Felis  spelaa^  which  at  first  sight 
seem  to  militate  against  the  theory  of  the  climate  of  the  period 
having  been  severe ;  but,  as  Mr.  Prestwich  observes,  '  like  its  con- 
geners, the  Elephant  and  Rhinoceros,  this  Hippotamus  belongs  to  an 
extinct  species,  and  it  becomes  a  question  whether,  like  them,  it  may 
not  have  been  adapted  to  endure  the  rigours  of  a  severer  climate  than 
the  living  species  of  these  genera  can  now  endure.'  As  to  the  Tiger, 
there  is  at  the  present  day  a  species  common  on  the  lower  Amoor, 
where  the  river  is  frozen  five  months  in  the  year.  The  flora  of  the 
4ow-level'  period  is  confined  to  a  solitary  specimen  of  Chara ;  so 
that  the  premises  from  which  to  draw  conclusions  as  to  climate  are 
limited.  Still,  on  the  whole,  Mr.  Prestwich  considers  that  the  evi- 
dence is  in  favour  of  its  having  been  rather  less  severe  than  that  of 
the  previous  high-level-gravel  period. 

In  a  former  paper  he  has  shown  that  these  high-level  gravels  are 
in  their  turn  newer  than  the  Boulder-clay  of  England  and  the  period 
of  extreme  cold  marked  by  the  great  extension  of  the  European 
glaciers  ;  and  ho  here  goes  on  to  show  how  well  the  phenomena 
observable  in  the  valley-gravels  agree  with  a  climate  in  which  the 
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winter- temperature  was  at  6r3t  considerably  lower  than  at  present, 
but  the  severity  of  which  was  being  gradually  mitigated.  The 
volume  of  water  that  there  must  have  been  in  the  old  rivers  (which, 
it  will  be  remembered,  had  no  greater  gathering  ground  than  their 
representatives  of  the  present  day)  to  spread  out  such  masses  of 
coarse  shingle  may  be  safely  assigned  to  the  greater  winter-accumu* 
lation  of  ice  and  snow,  which  must  of  necessity  have  accompanied  a 
greater  degree  of  cold,  and  which  by  rapid  thawing  in  the  spring- 
er summer-months  would  periodically  cause  immense  inundations ; 
while  the  transported  blocks,  scattered  indiFcriminately  through  the 
gravel,  and  often  associated  with  delicate  and  fragile  shells,  and  with 
mammalian  bones  but  little  if  at  all  rolled,  can  hardly  be  referred  to 
any  other  action  than  that  of  ice,  to  which  also  the  contortions  in 
the  gravels  already  mentioned  appear  to  be  due.  The  excavating 
powers  of  rivers  in  such  a  climate  would,  owing  to  the  torrential 
character  imparted  to  them  by  the  summer-thaws,  be  far  greater  than 
at  present,  even  were  the  rain-fall  the  same ;  but  it  is  by  no  means 
improbable  that,  in  the  neighbourhood  of  the  sea,  the  greater  cold 
would  be  accompanied  by  a  greater  precipitation  of  rain  or  snow. 

But  besides  the  mere  excavating  power  of  the  running  water,  Mr. 
Prestwich  calls  to  his  aid  the  operation  of  ground-ice  (which  he 
shows  to  be  a  powerful  transporting  agent),  and  the  effects  of  alter- 
nate frosts  and  thaws  in  breaking  up  masses  of  rock,  and  of  the 
solvent  powers  of  rain  and  snow-water.  And  he  further  invokes 
the  assistance  of  the  gradual  upheaval  of  parts  of  England  and 
France,  of  which  we  have  some  evidence  in  the  raised  beaches  which 
in  places  fringe  the  shores. 

Into  all  these  questions  we  have  not  space  to  enter;  but  we  think 
we  have  said  enough  to  show  the  interesting  character  of  this  Paper, 
and  to  give  some  idea  of  the  array  of  facts  on  which  Mr.  Prestwich's 
theory  is  based.  It  will  be  seen  that,  while  he  entirely  abjures  the 
cataclysmic  theories  still  held  with  regard  to  these  river-gravels  by 
so  many  French  geologists,  he  is  reluctant  to  attribute  the  entire 
excavation  of  the  valleys  to  causes  operating  with  no  greater  inten- 
sity than  they  do  at  the  present  day.  Yet  we  think  that  the  *  Quietist' 
need  hardly  regard  such  views  with  distrust,  nor  the  *Catastrophist' 
hail  them  with  satisfaction  as  supporting  his  opinions.  For  after  all, 
granting,  as  there  seems  no  reason  to  doubt,  that  we  had  in  this  part 
of  Europe  at  the  commencement  of  the  Post- pliocene  period  an  Arctic 
temperature,  it  is  evident  that  during  the  transition  from  such  a 
temperature  to  that  which  prevails  at  the  present  day,  there  must 
have  been  a  time  when  conditions  such  as  those  which  Mr.  Prestwich 
describes  prevailed,  and  during  which  the  ordinary  excavating  forces 
of  rivers  must,  in  the  course  of  Nature,  have  operated  with  greater 
intensity  than  at  present.  It  appears  to  us  not  impossible  that  the 
excavation  of  the  valleys  above  the  line  of  the  high-level  gravels 
containing  organic  remains,  and  which  Mr.  Prestwich  seems  inclined 
to  attribute  in  some  measure  to  the  action  of  the  sea  during  the 
emergence  of  the  land  from  beneath  it,  may  have  taken  place  during 
such  a  subglacial  period.     At  all  events,  if  the  land  wore  above 
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mitor  ftt  Uie  iime^  erosion,  and  that  on  no  slight  scmle,  mnst  probably 
hare  been  going  on ;  and  in  the  Yallej  of  the  Somme  there  are 
gravels  at  a  higher  leyel  and  older  than  those  of  St  Acheol,  which 
maj  possiblj  belong  to  such  a  period.  Indeed,  Mr.  Prestwtch  him- 
idf  refers  to  some  high-lcTel  grayels  which  most  have  been  formed 
before  the  oonntrj  became  inhabited,  and  which  would  therefore 
slso^  unfossiliferons. 

As  to  the  time  required  for  the  excavation  of  the  valleys  even 
■nder  the  most  &vourable  conditions  for  it  consistent  with  the  ex- 
istence of  the  animal  life,  the  relics  of  which  are  found  in  the  gravels^ 
Mr.  Firesiwich  is  judiciouslj  cautious  in  expressing  an  opinion.  We 
cannot  do  better  Uian  quote  his  own  words  upon  this  point : — ^^  All 
these  phenomena  indicate  long  periods  of  time.  I  do  not,  however, 
feel  that  we  are  yet  in  a  position  to  measure  that  time^  or  even  to 
make  an  approximate  estimate  respecting  it.  That  we  must  greatly 
extend  oor  present  chronology  with  respect  to  the  first  existence  m 
man  appears  inevitable  ;  but  that  we  should  count  by  hundreds  of 
tboasands  of  years  is,  I  am  convinced,  in  the  present  state  of  the 
enquiry  nftsafe  and  premature.  Neveo^eless,  just  as  though  igno- 
rant of  the  precise  height  and  siae  of  a  mountain-range  seen  in  tiie 
distance,  we  need  not  wait  for  trigonometrical  measurements  to  feel 
satislled  in  our  own  minds  of  the  magnitude  of  the  distant  peaks,  so 
with  this  geological  epoch*  we  see  and  know  enough  of  it  to  feel 
how  distant  it  is  from  our  time^  and  yet  we  are  not  in  a  position  at 
present  to  solve  with  accuracy  the  curious  and  interesting  problem 
of  its  precise  age.' 

As  containing  some  elements  for  the  approximate  estimate  of  the 
duration  of  time,  Mr.  Prestwich  calls  attention  to  one  or  two  points 
besides  the  mere  changes  in  the  configuration  of  the  surface  and  the 
alteration  wliich  has  taken  place  in  the  mammalian  fauna.  Our 
space,  however,  precludes  more  than  a  mere  mention  of  them.  One 
of  these  is  the  character  of  the  cylindrical  or  funnel-shaped  gravel- 
and  sand-pipes  which  occur  in  most  calcareous  rocks,  and  which  are 
in  all  probability  due  to  the  infiltration  of  water  charged  with  car- 
bonic acid.  Several  of  these  pipes  occur  along  the  Valley  of  the 
Somme  under  conditions  which  prove  that  they  must  have  origi- 
nated since  the  first  emergence  of  the  high-level  gravels  above  the 
old  river-bed ;  and,  could  a  rate  of  progrc^^s  be  assigned  to  their 
( roston,  these  would  give  a  good  gauge  of  time.  One  of  them,  near 
Dnicat,  must  be  nearly  100  feet  in  depth  ;  and  M.  Boucher  do 
Perthes  possesses  fiint  implements  reported  to  have  come  out  of  tho 
gravel  contained  in  the  pipe.  On  the  slope  of  the  valley  of  the 
Escardon,  clo^e  by,  is  a  bed  of  travertin  or  calcareous  tufa,  w^hich 
commences  70  feet  above  the  present  level  of  the  stream,  and  testi- 
fies to  a  period  when  the  valley  had  not  yet  been  excavated,  and  tho 
water  in  the  pervious  beds  of  Chalk  could  find  no  lower  vent. 
Another  method  suggested  bears  reference  to  the  probable  pertur- 
bations in  the  increment  of  heat  at  different  depths  in  consequence  of 
the  refrigeration  of  this  part  of  the  surface  of  the  earth  at  tho 
Glacial  Period,  of  which  it  seems  possible  some  trace  might  be  left 
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to  the  present  day.  But  into  this  question,  and  tliat,  whetber  the 
refrigeration  was  general  or  only  partial,  we  need  not  enter.  We 
hope  that  we  have  said  enough  to  induce  our  readers  to  consult  Mr. 
Prestwich's  excellent  memoir  for  themselves.  They  will  find  in  it  a 
careful  and  detailed  exposition  of  facts :  and  the  theories  based  upon 
them  are  evidently  the  result  of  long  and  careful  reflection  ;  and, 
though  on  some  minor  points  there  is  sure  to  be  a  difference  of 
opinion,  yet  the  main  argument,  as  to  the  process  of  excavation  and 
the  length  of  time  necessarily  involved  in  it,  will,  we  are  confident, 
eventually  meet  with  general  acceptance,  even  if  the  rising  school  of 
geologists,  who  have  no  longer  *  the  chill  of  poverty  in  their  bones ' 
may  be  induced  to  draw  more  largely  than  Mr.  Prestwich  upon  the 
enormous  balance  of  past  time  which  stands  in  their  favour  in  the 
Book  of  Nature.  

Lks   Constructions  lacustres  du  lao  de   Neufchatel.    Par 
E.  Desor.     Neufchatel,  1864. 

THE  Lake  of  Neufchatel  is  remarkable,  even  among  the  Swiss 
Lakes,  for  the  number  and  variety  of  the  ancienl  remains 
which  have  been  found  in  it ;  and  Professor  Desor  is  remarkable, 
even  among  the  Swiss  archaeologists,  for  the  care  with  which  he  has 
studied  them.  While  the  lakes  of  Eastern  Switzerland  contain 
villages  of  the  Stone  Age  only,  and  those  of  Western  Switzerland 
of  the  Stone  and  Bronze  Ages,  the  Lake  of  Neufch&tel,  besides 
many  villages  belonging  to  the  last-mentioned  periods,  contains  also 
almost  the  only  station  which  has  yet  been  discovered,  referable  to 
the  Ago  of  Iron.  Thus,  the  memoir  by  Professor  Desor,  confined 
though  it  is  to  the  antiquities  of  this  one  lake,  contains,  in  fact,  an 
epitome  of  the  whole  subject 

Comniencing  with  the  Age  of  Stone,  ho  remarks  that  the  piles 
are  generally  much  larger  than  those  used  in  later  periods ;  and  that, 
instead  of  projecting  into  the  water,  they  are  in  most  cases  worn 
down  by  the  action  of  the  waves,  to  tiie  level  of  the  stones  by  which 
they  are  surrounded.  These  stones  form  slight  elevations  at  the 
bottom  of  the  lake,  and  are  known  in  Switzerland  under  the  name  of 
*  Steinbergs.'  It  is  evident  that,  unable  to  drive  their  piles  into  the 
bottom  of  the  lake,  the  early  people  heaped  stones  up  round  the 
piles,  and  thus  kept  them  in  a  perpendicular  position.  In  other 
lakes,  of  which  the  bottom  is  soft,  they  have  been  able  to  drive  the 
piles  sufficiently  deep  to  keep  them  upright.  As  yet,  in  the  Swiss 
Lakes  only  two  skulls  have  been  found  which  can,  with  any  rea- 
sonable probability,  be  referred  to  the  Stone  Age  ;  one  by  M.  Messi- 
kommcr,  at  Robenhausen,  the  other  at  Meilen,  on  the  Lake  of  Ziirich. 
The  former  has  not  yet  been  described  ;  the  latter  exactly  resembles 
those  found  at  the  Bronze  Age  station  of  Auvernier.  As  regards 
the  axes  of  nephrite,  which  have  been  supposed  to  indicate  a  com- 
merce with  Asia,  Professor  Desor  suggests  that  the  material  may 
have  been  obtained  from  the  conglomerate  known  as  the  *Nagel- 
flue.'  He  does  not,  however,  actually  state  that  any  fragments  of 
this  interesting  substance  have  yet  been  di;<covered  in  that  deposit. 
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The  white  coral,  found,  at  Concise,  and  the  bit  of  amber  from 
Meilen,  maj  have^  in  reality,  belonged,  he  thinks,  to  the  Age  of 
Bronse* 

Turning  now  to  this  later  period,  Professor  Desor  remarks  that 
the  lake-Tillages  are  generallj  situated  at  a  greater  distance  from 
the  shore,  and,  oonsequentlj,  in  deeper  water.  The  piles  are  thinner, 
and  are  often  of  split  wood ;  they  project  above  the  mud  to  a  height 
of  from  one  to  two  feet  The  potterj  of  this  age,  though  prepared 
in  the  same  manner  as  that  of  the  preceding  period,  is  less  coarse, 
and  the  forms  are  more  elegant.  The  most  characteristic  objects  of 
the  Jake-yillages  of  the  Bronae  Age  are,  however,  personal  oma- 
menta ;  such  as  earrings,  amulets,  bracelets,  hair-pins,  &c.  These 
are  often  in  a  beautiful  state  of  preservation,  and  were  appa- 
rently quite  new  when  dropped  into  the  water.  Professor  E^or 
is  disposed,  from  this  circumstance,  to  think  that  the  pile-buildings 
were  magaxines,  rather  than  dwellings.  Whether  this  was  the  case 
or  not»  it  is  certain  that  some^  at  least,  of  the  dwellings  in  the  Bronae 
Age  were  situated  on  dry  land.  One  of  these  has  been  found  at 
Eberaberg,  in  the  canton  of  Ziirich.  In  addition  to  the  evidence  of 
an  extensive  commerce,  afforded  by  the  bronae  itself.  Professor  Desor 
refers,  as  a  proof  of  the  high  civilization  existing  at  that  period,  to 
the  amber  beads,  which,  must  have  come  from  the  Baltic,  to  a  bead 
of  Une  glass,  found  at  An  vernier,  and  to  the  general  elegance  of  the 
above-mentioned  personal  ornaments. 

The  only  lake-village  of  the  Iron  Period  yet  known,  is  that  of  the 
Tene.  The  piles  resemble  those  of  the  Bronze  Age  stations  ;  but 
the  objects  found  among  them  are  entirely  different.  Iron  swords, 
differing  in  form,  as  well  as  in  material,  from  those  of  the  preced- 
ing period, — pottery  resembling  that  which  we  call  Roman,  but  re- 
ferred by  Professor  Desor  rather  to  the  Etruscans,  and  coins,  for  the 
first  time  make  their  appearance.  The  ornaments  are  less  numerous, 
and  of  a  different  character.  There  are  no  rings,  no  earrings,  and 
but  a  single  hair-pin,  which  is  of  bronze,  and  may  after  all  belong  to 
that  period.  Moreover,  the  objects  of  bronze  are  hammered,  and  not 
cast,  as  is  invariably  the  case  with  those  which  truly  belong  to  the 
Bronze  Age.  The  coins  belong  to  the  true  Gaulish  type :  they  have 
a  man's  head  on  the  one  side,  and  a  horned  horse  on  the  other. 
Neither  the  coins,  however,  nor  the  other  objects  found  at  the  Tene, 
show  the  slightest  trace  of  Roman  workmanship. 

In  conclusion,  Professor  Desor  has  a  chapter  on  the  antiquity  of 
these  lake-remains,  which  he  refers,  as  we  think,  correctly,  to  a 
period  anterior  to  the  rise  of  Roman  power.  He  mentions,  with 
just  praise,  Professor  Nilsson's  able  work  on  the  Bronze  Age, 
agreeing  with  him  in  the  opinion,  that  traces  of  the  Phoenicians 
are  to  be  found  as  far  north  as  the  shores  of  Norway.  Professor 
Desor,  however,  rightly  concludes  that  the  facts  do  not,  as  yet,  war- 
rant any  more  decided  inference,  and  that  tliey  clearly  indicate  that 
the  Phoenician  commerce  in  the  North  belongs  rather  to  the  Age  of 
Iron  than  to  that  of  Bronze. 
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On  some  Indentations  in  Bones  op  a  Cervus  ueoaceros  found  in 
June  1863,  underneath  a  Boo  near  Legan»  County  op  Long- 
ford, Ireland.  By  J.  Beete  Jukes,  M.A.,  F.R.S.  DubliD, 
1864.     pp.  11 ;  with  4  Plates. 

npiIE  object  of  this  memoir,  read  before  the  Greologi.cal  Society  of 
-^  Dublin,  December  9,  1863,  Is  to  describe  certain  distinct  inden- 
tations, abrasions,  and  other  markings,  visible  on  some  bones  of 
Cervus  megaceros  (often  called  the  Gigantic  Irish  Elk  or  Deer), 
found  in  shell-marl  (2  or  3  feet  thick),  on  gravelly  clay,  and  under 
peat,  once  probably  40  feet  thick.  The  skull,  fragments  of  antlers, 
and  upwards  of  40  bones  of  the  skeleton  were  secured.  Of  these, 
the  left  femur  shows  '  a  deep  transverse  gash  across  it,'  on  the  inner- 
side,  above  the  knee-joint,  and  two  small  '  circular  holes,  like  nail- 
holes'  near  by ;  the  right  tibia  has  a  broad  shallow  transverse  inden- 
tation, exactly  fitted  by  an  equally  indented  antler-tine;  and  there  are 
three  small  shallow  notches  on  the  polished  surface  at  one  edge  of  the 
tibia.  There  are  also  some  abrasions  at  both  ends  of  the  femur,  and 
at  the  upper  end  of  the  tibia.  All  these  markings  (which  appear  to 
have  been  on  the  bones  when  found)  are  very  clearly  describe,  and 
illustrated  by  careful  drawings.  They  were,  of  course,  at  once  re- 
garded as  artificial,  and  as  evidence  of  man's  co-existence  with  the 
now  extinct  Cervus  megaceros  \  but  Mr.  Jukes  thinks  that  they  may 
bo  accounted  for  otherwise. 

He  observed  that  the  indented  antler-tine  and  tibia  not  only  closely 
fit  together,  even  to  minute  crevices  being  filled  by  little  opposite 
ridges,  but  the  surfaces  of  the  two  corresponding  hollows  are  similarly 
stained  with  irony  streaks ;  and  he  thinks  that  not  only  were  these 
two  bones  not  fitted  together  by  human  hands,  but  have  been  mutually 
indented  by  pressure  one  on  the  other  under  the  heavy  peat.  He 
observes  that,  even  if  we  suppose  these  bones  were  once  roughly 
fitted  and  tied  together  (the  notches  on  the  edge  of  the  tibia,  in  such 
case,  corresponding  to  the  marks  of  withes)  the  difficulty  arises  as  to 
their  having  been  imbedded  with  the  rest  of  the  skeleton,  which 
seems  to  have  found  its  resting  place  in  the  shell-marl  just  as  the 
many  drowned  and  drifted  carcasses  of  Deer  and  other  animals  did 
in  the  old  lakes. 

The  notched  and  bored  femur  has  especially  the  look  of  having 
been  artificially  cut,  the  sides  of  the  notch  seem  to  have  been  hacked 
*  by  the  sawing  action  of  a  knife ;'  *  the  bottom  of  the  cut  termi- 
nates in  an  acute  angle  ;'  and  the  cells  of  the  bone  are  not  all  crushed. 
A  small  piece  of  antler,  however,  was  impacted  in  the  gash  ;  and  Mr. 
Jukes  thinks  that  this  indentation  might  have  been  formed  by  pres- 
sure against  a  contiguous  antler-point.  The  author  ofiers,  also,  some 
observations  on  the  analysis  of  the  bones,  on  the  usual  conditions 
of  such  bones  found  in  the  bogs  of  Ireland,  and  on  the  frequent 
occurrence  of  indentations  and  abrasions  on  the  bones  of  C 
megaceros. 

If  the  bones  in  question  were  cut  by  man  before  they  were  im- 
bedded in  the  marl,  it  must  have  been  when  the  valley  was  occupied 
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bj  ft  hike,  before  tbeformfttioii  of  thepeat»  which,  80or40  feet  ihiek 
and  SO  square  miles  in  extent,  must  have  taken  several  thousand 
jeara  Soar  its  accnmnlation.  This  consideration,  and  the  possibility 
of  the  booea  haTiog  been  naturally  abraded,  together  with  the  fkot 
*  that  the  Cervui  mMgaeerm  was  the  contemporarj  of  the  Mammoth  or 
WooOfElephant^  the  WodlljrBhinooeros,  the  Cave-HjsMia,  the  Osto* 
Bear,  and  the  CaTe-Lion,and  a  species  of  Hippopotamus,  sJl  now  ez* 
tinet^'as  well  as  of  theBeindeer,theBrownBear,thePolarBear,*and 
other  creatures  nowextinet  in  Ireland,  make  it  difficult  to  Mr.  Jokes  to 
aoeept  these  apparentlT  incised  bones  as  evidence  of  their  oontem* 
poraneity  with  Man  in  Ireland,  although  proofs  of  such  high  antiqnitj 
fionr  the  human  race  have  been  brought  to  light  in  England  and  the 
Continent.  At  all  events  the  memoir  shows  good  reasons  for  extreme 
caution  being  taken  whenever  scratched,  drilled,  notched,  and  other- 
wise abraded  and  indented  fossil  bones  are  brought  forward  as  evi- 
denee  of  man's  handiwork,  even  without  taking  into  consideration 
the  many  other  natural  methods,  such  as  wear  and  tear  by  gravel 
with  or  without  ice-action,  partial  decomposition,  gnawing  by  regents, 
hc^  by  which  such  markings  may  be  made. 


Ov  THB  Maohbsiah  LmsTOMB  or  DuBHAic.  By  Messrs.  JoBir 
Daolish,  F.6.S.,  and  6.  B.  Forstbr,  M.A.  (Beport  of  the 
British  Association  for  186d»  pp.  726-730.) 

rriHIS  paper  was  read  at  the  Newcastle  Meeting  of  the  British 
-'-  Association,  and  was  there  so  well  received  ss  to  be  among  the 
few  that  were  ordered  to  be  printed  in  full  in  the  volume  of  Trans- 
actions lately  issued.  The  authors  are  well  known  mining-engineers 
of  the  northern  coal-field,  whose  professional  duties  have  given  them 
repeated  opportunities  of  investigating  the  structure  of  the  Permian 
series  of  Durham  ;  and  these  investigations  have  suggested  to  them 
conclusions  at  variance  with  the  opinions  of  those  geologists  who 
have  already  examined  and  described  these  rocks. 

The  remarkable  water-bearing  properties  f  of  these  Permian  rocks 
are  first  discussed ;  and  their  structure  next  engages  the  attention  of 
the  authors. 

The  ^ Lower  Red  Sandstone,^ — They  point  out  that,  while  the 
series  is  considered  by  most  geologists  to  include  both  the  Magnesian 
Limestone  and  the  so-called  *•  Lower  Red  Sandstone '  beneath,  and 
to  be  unconformable  to  the  underlying  Coal-measures ;  it  is  held  by 
others  to  comprise  only  the  Magnesian  Limestone, — the  sandstone 
being  in  that  case  classed  with  the  Coal-measures.  This,  in  fact, 
is  a  sort  of  border-land  question, — a  dispute  about  boundaries  where 
land-marks  are  scarce,  or  perhaps  never  exbted,  and  thus  one  not 
easy  to  settle. 

The  'Lower  Red  Sandstone '{  is  composed  of  two  portions: — 

*  Bones  of  UrauB  maritimtts,  Mr.  Jukes  states,  have  been  found  in  Lough  Gur. 
t  We  shall  return  to  this  subject  hereafter. 

X  This  local  term  of  •  Lower  Red  Sandstone/  op  •  Lower  Now  Red  Sandstone,* 
formerlj  given  in  contradistinction  to  the  '  Upper  New  Red  Sandstone/  has  sur- 
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an  upper  stratum  which  is  yellow,  incoherent,  false-bedded,  mnd  of 
very  irregular  thickness ;  and,  occasionally,  a  lower  stratam,  which 
is  red,  slightly  micaceous,  less  false-bedded,  containing  the  remains 
of  Coal-plants,  and,  when  present,  appearing  to  pass  upwards  into 
the  yellow  sandstone.  Either  singly  or  combined,  these  sandstones 
are  found  to  follow  the  range  and  dip  of  the  limestone,  and  thus  to 
rest  on  much  lower  beds  of  the  Coal-measures  in  the  south  of  Dur- 
ham than  they  do  in  the  north.  Hence  it  is — on  the  doctrine  of 
conformability — ^that  the  majority  of  geologists  class  this  sandstone 
as  Permian.  On  the  other  hand,  all  the  fossils  that  have  been 
discovered  in  it  are  referable  to  Carboniferous  species ;  and  for 
this  reason  it  has  been  placed  by  other  geologists  with  the  Coal- 
measures. 

Messrs.  Daglish  and  Forster  admit  both  the  nnconformability  of 
this  deposit,  and  its  containing  Coal-measure  plants  ;  but,  so  far  as 
concerns  the  red  sandstone,  they  are  of  the  opinion,  for  several 
reasons,  that  it  does  not  exist  as  an  independent  bed  at  all ;  but 
is  merely  the  reddened  edges  of  the  Coal- measure  rocks  themselves  ; 
the  discoloration,  thoy  explain,  being  due  to  the  oxidation  of  the 
iron  originally  contained  in  the  sandstone,  by  a  lengthened  ex(K)sure 
to  atmospheric  action.  Considerable  ingenuity  is  undoubtedly  sliown 
in  this  suggestion,  though  we  cannot  see  how  it  meets  the  case  in 
point.  Colour  is  only  one  element  in  the  character  of  rocks;  and, 
before  so  novel  a  view  could  be  accepted,  the  authors  ought  to  show 
that  the  general  structure  of  the  Red  Sandstone  agrees  with  the 
notion  of  its  being  merely  the  red  edges  of  successively  out- 
cropping Coal -measure  strata.  Moreover,  atmospheric  action — 
powerful  though  it  undoubtedly  is — is  superficiaL  It  acts  on  the 
surface,  rather  than  on  the  interior  of  rock-masses  ;  and  we  most 
certainly  dispute  that  it  would  ever  discolour  a  rock  for  a  depth  of 
fifty  feet,  let  it  have  been  exposed  to  its  influence  for  what  length 
of  timo  it  might ;  and  fifty  feet  is  not  one-twentieth  part  of  the 
thickness  which  equivalent  red  deposits  attain  in  other  regions. 

For  our  part,  we  feel  disposed  to  admit  both  the  geological  uncon- 
formability  and  the  pal  aeon  tological  agreement  of  this  'Lower  Red 
Sandstone '  with  the  Coal-measures :  but  instead  of  attempting  to  dis- 
pute the  existence  of  any  part  of  the  deposit,  we  think  the  facts  of 
the  case  simply  prove  that  the  Carboniferous  flora  continued  to  exist 
after  great  physical  disturbances  in  the  British  area; — and,  per- 
haps, after  all  the  strata  we  now  call  Carboniferous  were  deposited. 
Hitherto  it  has  seemed  most  convenient  to  class  this  deposit  as 
Permian ;  but  there  is  much  to  be  said  in  favour  of  each  classifi- 
cation. 

The  Magnesian  Limestone. — This  deposit  was  first  described  by 
Professor  Sedgwick,  whose  able  memoir  is  still  the  text-book  for  its 
lithology.  Professor  W.  King  and  Mr.  R.  Howse  followed  up  the 
investigations  of  Sedgwick;  and  in  1850  the  former,  in  the  Introduc- 

A-ived  the  establishment  of  the  latter  as  an  independent  and  very  distinct  formation 
— the  '  New  Red  Sandstone  *  proper. — Ed. 
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tiM  «f  bu  Bbnogniih  of  Flenniaa  Fottihy  proposed  to  inw^ 
the  lenilrtona  beneath  in  six  subdiTuioDs»  nemel/ : — 

1.  CiTitelliDe  and  ConaetiomiT  limertone. 

2.  fteeeuted  end  Pnndo-lmoaatad  limertnne, 
8.  FnMiliftirMM  limiwlone, 
4.  Compeci  f  imertnne. 
h.  MeilrdUla. 
.&  Lower  Bed  Sindslone. 

Vntmmvt  Kmg  bued  this  arrangement  on  botb  geologicel  wmA 
■elBontokgicel  eridenee,  and  abowed  good  reeeons  &  its  adoption, 
la  1857  Mr.  Qowae^  adopting  in  principle  tbe  cbuaifieation  of  King^ 
■aggprted  tbe  following  improved  arrangement  :— 


fL  Uipper  J 
8.  lljd^LimestflneOM^BdiflgNaiL2end8cfKug). 
a  Lower  limestone.  ^^ 

Ceriwniftww.  Lower  Bed  Sendatone. 

Since  tben  tbe  formation  baa  been  carefnlly  examined  bj  otber 
geologista,  Britidi  and  Foreign,  and  tbeir  inveatigationa  liaTe  onlj 
helped  to  anbefantiate  tbe  Tiewe  of  Kjng  and  Howae.  In  ftct»  it  baa 
beeo  deaiij  abowa  that  there  ia  a  regular  aeqnence  of  beda  to  be 
ehaeited  in  tbe  Magtoeaian  limestone,  and  that  it  ia  not,  aabad  been 
hrmmAf  anppoaed,  one  great  calcareoos  depoait^  witb  tbe  aame  aei 
of  featorea  tbroogbont  ita  wbcde  maea.  It  baa  been  ahown  that  ita 
■pper  portion  ia  marked  bj  cbaractera  which  diatingoiab  it  not 
only  from  the  rest  of  the  deposit,  but  from  erery  other  rock  in  Eng- 
land ;  and  that  fully  one  half  of  the  fossils  occurring  in  it  are 
peculiar,  while  tbe  distribution  of  them  all  differs  essentially  from 
what  obtains  in  the  underlying:  beds.  Also,  that  the  middle  portion 
differs  in  lithological  aspect  and  in  structure  both  from  what  is  above 
and  below  it ;  while  out  of  about  100  species  of  fo8»ib  which  it  con- 
tains, 35  do  not  occur  elsewhere.  Also,  that  the  lowest  beds  possess, 
as  a  group,  characters  which  are  absent  in  the  upper  sections,  and 
that  as  to  fossils,  though  only  five  species  are  peculiar,  tbe  grouping 
show3  considerable  peculiarities.  Lastly,  that  the  Marl-slate  at  the 
base  of  the  Magnesian  Limestone  differs  in  lithology,  structure,  and 
fossils  from  everythiufl^  above  it ; — it  being  a  laminated  calcareo- 
argillaceous  depor>it,  with  a  fauna  of  15  species  and  a  flora  of  3 ;  and 
out  of  these  1 1  forms  are  speciaL 

We  thus  feel  some  surprise  when  we  find  that  the  authors  do  not 
adopt  any  such  arrangement,  but  designate  it  as  '  speculative '  and 
regard  it  as  *  extremely  hazardous.'  They  state  that,  though  certain 
well-marked  lines  of  separation  exbt  between  different  portions  of 
the  Magnesian  Limestone,  as  Messrs.  King  and  Howse  have  pointed 
out,  there  are  yet  other  differences  which  these  authors  have  not 
made  use  of.  They  moreover  sUte  that  'most  probably  all  the 
variations  of  lithological  structure,  running  through  all  the  stages 
of  friable,  earthy,  crystalline,  botryoidal,  Ac,  are  simply  due  to  the 
effects  of  local  action  at  the  time  of  deposition,— rocks  of  the  same 
stratigrapbical  position  taking  alternately  any  or  all  of  the  above 
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lithological  types.'  It  is  not  unlikely  that  Messrs.  Daglish  and 
Forster,  in  arriving  at  these  conclusions,  have  been  too  maeh 
influenced  by  their  observations  in  pit-sections  of  the  Magnesian 
Limestone.  Indeed,  they  imply  that  from  the  information  thus 
derived  they  have  come  to  their  present  opinions  ;  and  they  state 
tliat  in  pit-sections  they  have  '  frequently  had  before  them  sections 
of  the  entire  deposit'  This,  however,  is  simply  a  mistake ;  for  there 
is  not  a  single  pit  in  the  Northern  Coal*field  that  has  ever  passed 
through  an  entire  section  of  the  Magnesian  Limestone.  The  majority 
of  the  pits  penetrating  the  limestone  are  on  the  outcrop  of  its  lower 
beds  (Lower  Limestone)  ;  some — Monkwearmouth,  Ryhope,  Seaton, 
Castle  Eden,  &c. — are  on  the  outcrop  of  the  middle  member ;  but 
there  are  none  which  commence  on  any  part  of  the  Upper  Lime- 
stone ;  and,  as  this  member  has  been  bored  into,  by  the  Sunder- 
land and  South  Shields  Water-company,  at  Cleadon,  for  a  depth 
of  280  feet  without  reaching  its  base,  and  as  we  know  it  to  be,  by 
actual  measurement,  between  400  and  500  feet  in  thickness  in  another 
locality,  it  is  evident  that  the  pit-sections  in  Durham  can  give 
only  an  imperfect  idea  of  the  entire  deposit.  Taking  pit-sections 
OS  their  only  guide  in  studying  the  structure  of  the  Magnesian  Lime- 
htone,  the  authors  can  never  possibly  comprehend  the  stratigraphical 
arrangement  determined  by  King  and  Howse.  Before  they  can 
place  themselves  in  a  position  for  judging  whether  that  arrange- 
ment agrees  with  the  facts  of  the  case  or  not,  they  must  see  the 
whole  of  the  formation  to  which  it  refers  ;  and  that  they  have 
not  placed  themselves  in  that  position  we  feel  perfectly  satisfied, 
having  too  high  an  opinion  of  the  authors'  capacity  of  observation 
and  correct  judgment  to  suppose  them  capable  of  coming  to  the 
conclusions  they  have  published  had  they  all  the  facts  before 
them.  We  are  certain  that  had  they  gone  into  the  field  as  prac- 
tical geologists,  and  examined  carefully  the  Magnesian  Limestone 
as  it  is  to  be  seen  at  the  surface,  as  well  as  from  the  subterranean 
point  of  view  which  the  duties  of  their  profession  have  given  them, 
they  would  have  discovered  that  the  generalization  of  Professor 
King  was  neither  •  speculative '  nor  *  extremely  hazardous,'  but  the 
legitimate  conclusion  of  good  observation.  We  say  this  because  we 
know  from  personal  examination  that  the  lithological  characters  do 
not  alternate  in  the  way  that  the  authors  suggest.  But  even  did 
they  so  vary,  we  question  the  propriety  of  deciding  the  subdivi- 
sional  arrangement  of  any  fossiliferous  formation  without  considering 
its  palaeontological  as  well  as  its  purely  geological  data.  Of  such 
importance,  indeed,  has  palseontological  evidence  now  become  that  it 
would  be  just  as  judicious  for  a  modern  mining  engineer  to  lift  his 
coal  with  a  one-horse  gin  as  for  a  geologist  to  attempt  to  classify 
sedimentary  rocks  without  referring  to  their  fossils.  Nevertheless 
this  is  what  the  authors  attempt  to  do;  for  they  wholly  ignore  the 
palaeontology  of  the  Magnesian  Limestone.  For  aught  they  say 
to  the  contrary,  there  might  not  be  a  single  fossil  in  it ;  or  fossils 
might  be  of  no  more  consequence  than  so  many  lusus  naturm. 

We  have  no  desire  to  extend  our  criticism  on  the  opinions  which 
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MeMn.  BigKih  and  Foraier  hold  as  to  the  stratigraphj  of  the 
Magnerian  Limestone.  Suffice  it  to  repeat  that  we  are  fully  per- 
suaded that  their  opinions  on  that  subject  are  not  those  which  thej 
woaU  have  held  had  their  inTostigations  been  more  careftillj  cob- 
dueled  In  a  geological  point  of  view  and  more  tboroughlj  carried  oat 

rriHE  Tkansactioks  of  thb  Dddlit  and  Midland  Gkologioal 
-^  AVD  SciBMnno  Socibtt  and  Fibld-Club.  Na  3,  September, 
IdMg  ooBtainSi  among  othor  commnnicationsy  ui  agreeably  written 
and  aoond  paper  by  the  Bev.  H.  Honsman,  on  paBsdontology  generally^ 
on  the  increased  value  of  fossils  when  studied  not  as  merely 
isolated  memorials  of  this  er  that  long-past  age,  but  as  members 
of  God's  great  creature-family^  links  in  the  great  chain  of  life^ 
and  as  holding  definite  places  in  the  scale  of  being,  either  as 
ancestors,  or  as  analogues,  of  the  living  creatures  now  flourishing  on 
the  earth.  The  JJngwm  uid  other  Brachiopods,  the  Triloblte,  PUry^ 
goiMM^  and  other  Crustaceans,  are  especially  considered,  as  having 
existed  from  early  times,  and  as  illustrating  the  manner  in  which 
Life  has  spread  over  the  world.  Well-considered  and  concise 
remarks  on  the  Literature  of  Geology  are  made  m  a  short  paper 
by  the  Bev.  J.  W.  Bain,  with  truth  and  energy^  In  the  Rev.  W. 
SymoBds*s  paper  on  the  progress  of  Geological  Science  during  the 
past  year,  he  allades  to  m^  of  the  later  geological  discoveries^ 
nnd  those  tenets  and  theories  which  have  some  foundation  in  Philo- 
sophy. The  metamorphie  origin  of  many  gfanitic  and  other  rocks, 
once  thought  to  have  cooled  from  a  molten  state, — the  presence 
of  fossils  in  the  Laurentian  and  Cambrian  rocks,  once  thought 
to  be  azoic^  and  in  Lower  Silurian  rocks  once  thought  to  be  poor 
in  organic  remains  and  indefinite  in  position, — a  better  knowledge 
of  the  uppermost  Silurian  beds,  of  the  '  Devonian '  flora  of  NE. 
America,  .  of  the  fishes  of  the  Old  Red  Sandstone,  of  the  '  Old 
Red'  itself  (especially  of  its  probably  two-fuld  aspect,  and  of  its 
lightful  possession  of  Telerpeton  and  Stagonolepis)^  of  the  Coal- 
measures  and  their  fossil  Reptiles,  of  the  Permian  plants  and  haematite, 
and  of  the  Trias  as  occurring  in  New  Zealand  (New  Caledonia 
and  California  may  be  added).  Lastly,  Mr.  Sjmonds  treats  of  the 
evidence  of  Man's  existence  in  Western  Europe  since  the  Glacier- 
epoch,  according  to  Prestwich  and  L}  ell. 

In  his  paper  on  the  Recent  Discovery  of  Cannel-coal  in  North 
WaleSy  Mr.  Beckett,  first  briefly  explaining  the  general  bearings  of 
the  Flintshire  and  Denbighshire  coaUfields,  states  that  after  having 
worked  with  Mr.  E.  Hull,  of  the  Geological  Survey,  over  this  and  the 
adjoining  coal-area  of  Lancashire,  he  fully  coincided  with  Mr.  Hull 
in  his  opinion  of  the  continuation  of  the  coal-beds  beneath  the  Mersey 
and  the  Dee,  and  also  found  some  evidence  of  the  existence  in 
Flintshire  of  lower  coal-beds  than  had  been  yet  explored.  Circum- 
stances aided  in  necessitating  deep  sinkings  (at Leeswood  Green); 
and  there,  at  about  93  yards  below  the  '  Main-coal/  with  seven  or 
eight  seams  of  coal  intervening,  a  valuable  Cannel-coal,  nearly  four 
feet  thick,  was  reached.     Other    scams  of  good  coal  occur  still 
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lower  down ;  and  iron-ores  and  paraffine-shales  accompany  the  series. 
At  Lees  wood  Green,  a  fault  fortunately  brings  the  Cannel  up  to 
the  level  of  the  Main-coal.  The  Cannel  is  variable  in  quality^ 
and  to  the  South,  in  the  Denbighshire  Coal-field  (separated  by  a 
great  fault  from  the  Flintshire  area),  the  Cannel  is  represented  by 
the  '  Lower  Yard  Coal,'  the  good  house-coal  of  Ruabon.  Much 
interesting  information  is  given  in  this  paper,  and  it  contains  a  well- 
merited  compliment  to  the  Geological  Surveyors  for  their  laborious 
and  conscientious  field-work,  so  little  thought  of  or  understood  except 
by  those  who  have  to  follow  them,  and  adopt  their  useful  results. 

Mr.  Jones,  Secretary  of  the  Society,  read  a  paper  (at  the  Cannock 
Chase  Field-meeting),  on  Organization  in  Field-club  work,  well 
worth  attention,  particularly  recommending  continuous  scientific 
work,  in  special  directions,  for  the  Botanists,  Chemists,  Geologists, 
and  Antiquaries  of  particular  districts,  bringing  their  results  to 
the  natural  centres,  where  the  Clubs  exist,  and  the  preparation  of 
Scientific  Guidebooks,  as  in  the  Malvern  Club,  or  the  recording  of 
information  as  in  the  Institute  of  Mining  Engineers  for  the  Northern 
Coal-fields,  and  in  the  Dudley  Society  for  South  Staffordshire. 

Mr.  Rupert  Kettle's  paper  on  the  working  of  the  Ten-yard  Coal, 
printed  separately,  is  appended  to  this  No.  of  the  Transactions,  but 
the  discussions  after  the  reading  of  the  paper  are  fully  given  in 
the  No.  itself.  A  commission  was  appointed  to  undertake  the  neces- 
sary experiments  and  collect  evidence.  The  paper  is  briefly  noticed 
in  the  Geological  Magazine,  No.  5. 


The  Dublin  Quarterly  Journal  of  Science,  coNTAiNiwa 
Papers  read  before  the  Royal  Dublin  Society,  the  Royai. 
Irish  Academy,  the  Geological  Society  of  Dublin,  and  thk 
Natural  History  Society  of  Dublin.  Edited  by  the  Rev.  S. 
Haughton,  M.D.,  F.R.S.,  Fellow  of  Trinity  College,  Dublin,  and 
Professor  of  Geology  in  the  University  of  Dublin.  No.  XVI. 
October,  1864. 

TN  this  we  find  an  enquiry  (in  Mr.  H.  O'Hara's  paper),  into  the 
-*-  character  and  extent  of  the  Irish  coal-fields,  peat-bogs,  and 
supply  of  fuel,  which  ought,  it  seems,  to  be  increased  by  plantations 
of  timber-trees,  by  enlarged  workings  of  the  collieries,  and  by  the 
adoption  of  improved  methods  in  draining  the  peat-bogs,  and  in 
^>ggj"g»  <lrying,  and  compressing  the  peat.  Detailed  accounts  of 
the  Irit>h  peat-bogs  and  coal-fields  are  to  be  found  in  this  paper, 
together  with  a  map  of  the  'former,  and  a  map  and  sections  of  the 
latter. 


GEOLOGICAL  SOCIETY  OF  LONDON. 

I.  November  23,  1864. — The  following  communications  were  read: 
—  1.  *  On  the  Occurrence  of  Organic  Remains  in  the  Laurentian 
Rocks  of  Canada.'  By  Sir  W.  E.  Logan,  LL.D.,  F.R.S.,  F.G.S., 
Director  of  the  Geological  Survey  of  Canada. 
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Ftall  DOtieefl  of  this  and  the  next  two  papen  have  been  given  in 
the  GsoiiOQiOAL  Maoazink,  toL  i.  pp.  225-7  (Na  L  NoTomber 
1865). 

S.  *0n  the  Strnctnre  of  oertain  Organie  Bemains  foand  in  the 
Lnorentian  Bodu  of  Canada.'  By  J.  W.  Dawson,  LL.D.,  F.B.&, 
F.G.&  With  a  Note  by  W.  B.  Carpenter,  M  D.,  F.B.S.,  F.6.8^ 
who  eqnoborated  Dr.  Dawson's  observations  on  tiie  strnctnre  and 
affinities  of  EoxoSn^  bnt  stated  also  that,  as  he  oonsidOTed  the  cha* 
nwters  furnished  1^  the  intimate  structure  of  the  shell  to  be  of 
primaiT  importance,  and  the  plan  of  growth  to  have  a  subordinate 
Tahie^  he  did  not  hesitate  to  express  his  belief  in  its  affinities  to 


8.  'On  the  Mineralo^  of  oortain  Organic  Bemuns  found  in  the 
lAoreatian  Bocks  of  Canada.'  By  T.  Sterry  Hunt,  Eaq.,  M.A., 
FJELSi,  of  th^  Geological  Surrey  of  Canada.  Communicated  by 
Sir  W.  E.  Logan,  LL.D.,  F.B.8^  F.G.S.   (See  above.) 

IL  December  7, 1864. — ^The  followixig  communications  were  read : 
— 1.  '  On  the  Geology  of  Otago,  New  &aland.'  By  James  Hector, 
M.D^  F.G.S.  In  a  letter  to  Sir  B.  I.  Murchison,  K.C.B.,  F.B.a 
F.G.S.  The  south-western  part  of  the  Province  of  Otago  is  composed 
of  erystalline  rooks  forming  lofty  and  rugged  mountains,  and  inter* 
■eeted  by  deeply  cut  valleys  which  are  occupied  by  arms  of  the  sea 
on  the  west,  and  by  the  great  lakes  on  the  ^ast.  These  crjrstalline 
loeka  comprise  an  ancient  contorted  gneiss,  and  a  newer  (probably 
not  Tery  old)  series  of  hornblende-slate  gneiss,  quartsite,  &c.  East- 
wards they  are  succeeded  by  well-bedded  sandstones,  shales,  and 
porphyritic  conglomerates^  with  greenstone-slates,  &c.,  in  patches, 
all  probably  of  Lower  Mesozoic  age.  Then  follow  the  great  auri- 
ferous schistose  formations,  which  comprise  an  Upper,  a  Middle,  and 
a  Lower  portion  ;  and  upon  these  occur  a  series  of  Tertiary  deposits, 
the  lowest  of  which  may,  however,  possibly  be  of  Upper  Mesozoic 
date,  while  the  upper,  consisting  of  a  Fresh-water  and  a  Marine 
series,  are  unconformable  to  it,  and  are  decidedly  much  more  recent. 
(See  also  Geological  Magazine,  No.  6,  p.  233.) 

In  describing  the  auriferous  formations,  Dr.  Hector  stated  that 
the  quartz-veins  occurring  in  the  schists  were  not  often  true  '  fissure- 
reefs  '  (that  is,  reefs  that  cut  the  strata  nearly  vertically  and  have  a 
true  back,  or  wall,  independent  of  the  foliation- planes),  but  are 
merely  concretionary  laminse  that  conform  to  the  planes  of  foliation : 
gold  occurs  segregated  in  the  interspaces  of  this  contorted  schist, 
but  is  rarely  found  tit  situ. 

Dr.  Hector  concluded  with  some  remarks  on  the  Tertiary  volcanic 
rocks,  observing  that  the  period  of  their  eruption  must  have  been 
one  of  upheaval,  and  that  the  great  depth  of  the  valleys  which  have 
been  excavated  by  glacier-action  since  the  close  of  that  period  proves 
that  the  elevation  of  the  island,  at  least  in  the  mountain-region, 
must  once  have  been  enormously  greater  than  it  now  is. 

2.  'Note  on  communicating  the  Notes  and  Map  of  Dr.  Julius 
Haast,  illustrating  the  Glaciers  and  Rock-basins  of  New  Zealand.'  By 
Sir  R.  L  Murchison,  K.C.B.,   F.R.S.,  F.G.S — In   this  note  Sir 
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Koderick  Murclii&on  stated  that  Dr.  Haast  has  informed  him  in  a  letter 
that  he  has  for  the  last  five  years  attentively  followed  the  discussions 
on  Glacier- theories;  that  in  March  1862  he  came,  independently  of 
other  authors,  to  the  same  conclusions  in  New  Zealand  that  Prof, 
liamsay  did  in  Europe,  and  that  his  views  have  been  printed  in  his 
Colonial  Reports  as  Geologist  of  the  Province  of  Canterbury.  Sir 
Roderick  also  stated  that  the  constant  occupations  of  Dr.  Haast, 
in  the  field  and  elsewhere,  have  hitherto  prevented  his  carrying  out 
his  intention  of  writing  a  paper  for  the  Geological  Society ;  but 
he  has  sent  the  following  notes  as  a  resume  of  his  views.  Though 
opposed  to  tlie  theory  of  the  excavation  of  basins  in  hard  rocks  by 
the  action  of  ice,  Sir  Roderick  commended  the  researches  of  Dr. 
Haast  as  showing  the  mutations  of  the  surface  in  successive  geo- 
logical periods. 

3.  Notes  on  the  Causes  which  have  led  to  the  Excavation  of 
deep  Lake-basins  in  hard  Rocks  in  the  Southern  Alps  of  New  Zea- 
land.' By  Julius  Haast,  Ph.D.,  F.G.S.  Communicated  by  Sir  R. 
Murchison,  K.C.B.,  F.R.S.,  F.G.S. — Referring  first  to  the  submer- 
gence of  New  Zealand  during  the  Pliocene  period,  and  to  its  subse- 
quent elevation,  the  author  stated  that  the  chief  physical  feature  of 
the  country  after  that  elevation  was  a  high  mountain-range,  from 
which  glaciers  of  enormous  volume,  owing  to  peculiar  meteorological 
conditions,  descended  in(t>  the  plain  below,  removing  in  their  course 
the  loose  Tertiary  strata,  and  thus  widening  and  enlarging  the  pre- 
existing depressions,  the  occurrence  of  which  had  at  first  determined 
the  course  of  the  glaciers.  The  author  then  observed  that,  the 
country  having  acquired  a  temporary  stability,  the  glaciers  became 
comparatively  stationary,  and  therefore  formed  moraines,  the  mate- 
rials of  which  were  cemented  together  by  the  mud  deposited  from 
the  water  i^suing  from  the  glacier;  new  moraine-matter  would  then 
raise  the  bed  of  the  outlet  and  dam  up  the  water  below  the  glacier: 
and  from  this  moment,  he  believes,  the  formation  and  scooping  out 
of  the  rock-basin  begins ;  for,  the  ice  being  pressed  downwards,  and 
prevented  by  the  moraine  from  descending,  its  force  would  be 
expended  in  excavating  a  basin  in  the  rock  below. 

4.  *  Note  on  a  Sketch-Map  of  the  Province  of  Canterbury,  New 
Zealand,  showing  the  Glaciation  during  the  Pleistocene  and  Recent 
Times,  as  far  as  explored.'  By  Julius  Haast,  Ph.D.,  F.G.S.  Com- 
municated by  Sir  R.  I.  Murchison,  K.C.B.,  F.R.S.,  F.G.S. — This  paper 
contained  a  general  explanation  of  a  Sketch-Map  illustrating  the  past 
and  present  distribution  of  the  glaciers  on  the  eastern  side  of  the 
Southern  Alps  of  New  Zealand,  as  well  as  the  author's  views  on  the 
excavation  of  Lake-basins  in  hard  rocks,  as  shown  by  the  coin- 
cidence between  the  positions  of  the  lakes  and  the  terminations  of 
the  ancient  glaciers. 

Royal  Geological  Society  op  Ireland.— The  first  meeting  for 
the  session  1864-5  took  place  on  the  9th  November,  in  the  New 
Buildings,  Trinity  College,  Dublin.  The  chair  was  taken  by  R. 
Caldwell,  Esq.     The  minutes  of  the  last  meeting  having  been  read 
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ad  eoofirmedy  donfttions  annonnced,  and  thanks  voted,  it  was  pny- 
poted  and  decided  that»  inatead  of  in  pounds,  fatore  subscriptions  and 
compositions  should  be  in  guineas  ;  and  that  Fellows  should  be 
eieeied  in  February  (not  more  than  10),  and,  if  need  be,  in  June 
(not  OMire  than  5). 

Mr.  Scott  stated  that  the  Journal  of  the  Society  for  the  last 
■essioD  was  ready,  and  would  immediately  be  distributed  to  all 
Members  whose  subscriptions  were  paid  up  for  1864.  It  ftnished 
the  aeries  of  ten  volumes  of  the  Journal  of  the  Society  under  its 
former  name;  and  the  publication  would  be  continued  with  a  slightly 
Taried  title. 

The  Secretary  read  Mr.  Foot^s  paper  *  On  a  recent  Erratic  Block,* 
in  which  the  author  gave  an  account  of  a  large  block  of  limestone, 
weighing  about  two  tons,  which  had  been  raised  from  its  bed  and 
carried  tor  a  distance  of  about  fifty  yards  by  the  action  of  ice  in  the 
severe  winter  of  1855  at  Bathclive,  at  the  northern  extremity  of 
Lough  Bee. 

The  Secretary  also  read  a  paper  by  Mr.  John  Kelly,  containing 
views  OD  'The  Doctrine  of  Characteristic  Fossils,'  based  on- 
oomparisona  of  those  of  the  Silurian,  Devonian,  and  Carboniferous 
Systems. 

EDiKBUBan  Gbologioal  Sooiitt. — The  annual  meeting  of  the 
Edinburgh  Geological  Society  was  held  on  November  3rd,  in  their 
looma  at  5  St  Andrew's  Square,  Mr.  David  Paa:e,  F.6.S.,  F.R.S.E., 
the  retiring  president,  in  the  chair.  After  the  reports  had  been 
read,  collections  of  minerals  and  fossils  from  Mr.  James  Anderson 
and  Mr.  Monteith  were  presented  to  the  Society  ;  and  the  follow iog 
new  office-bearers  were  elected  for  the  ensuing  session  : — President, 
Mr.  C.  Maclaren,  F.G.S. ;  vice-presidents,  Mr.  M.  Lothian  and  Mr. 
D.  Page^  F.G.Sw,  F*R.S.E. ;  secretary,  Mr.  G.  C.  Ilaswell ;  librarian, 
Mr.  T.  Smyth ;  treasurer,  Mr.  G.  Lyon';  curators,  Messrs.  T.  R. 
Marshall  and  A.  Somerville ;  council,  Messrs.  R.  H.  Bow,  D.  Mar- 
shall, J.  R.  S.  Hunter,  J.  P.  Falkner,  S«S.C.,  James  Ilaswell,  M.A., 
and  R.  A.  F.  A.  Coyne.  Mr.  Page,  in  his  valedictory  address, 
referred  to  the  great  discoveries  which  have  been  made  in  other 
countries  during  the  past  year,  and  to  the  questions  which  have  been 
raised  in  consequence.  The  age  of  our  rocks  which  we  have  been  in 
the  habit  of  calling  metaraorphic  rocks,  fundamental  rocks,  or  the 
primordial  zone,  appears  not  to  have  been  so  very  low  in  the  geo- 
logical formations  as  was  supposed,  or  rather  the  geological  scale 
must  bo  extended  downwarJa,  so  as  to  include,  as  fossiliferous  rocks 
below  those  which  in  this  country  contain  fossils,  the  Cambrian  and 
Lauren tian  system.  Pie  then  referred  to  the  position  of  some  ques- 
tions which  had  been  raised  during  the  last  session  regarding  the 
effect  of  mctamorphism,  the  propriety  of  the  term  Old  Red  Sand- 
stone  as  applied  to  the  beds  of  Forfarshire,  the  age  of  the  coal-beds 
of  Borneo,  New  Zealand,  aan  Brazil,  the  age  of  the  Greensand,  the 
arrangement  of  the  Post -tertiary  system  and  the  difficulties  connected 
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with  the  subject,  and  the  Antiquity  of  Man.  Mr.  Maurice  Lothian 
then  took  the  chair,  and  a  vote  of  thanks  to  Mr.  Page  for  his  con- 
duct as  chairman  last  session  was  heartily  awarded  bj  the  meeting. 

2.  A  fortnightly  meeting  of  the  Society  was  held  November  24, 
Mr.  C.  Maclaren,  president,  in  the  chair.  A  communication  on  the 
Dinornis  robustus,  from  Mr.  T.  Allis,  vice-president  of  the  York- 
shire Philosophical  Society,  sent  in  by  Mr.  J.  Haswell,  was  the  first 
paper  read.  Mr.  David  Page  read  a  paper  on  the  •  Wash-out '  at 
Hailes  Quarry.  Premising  that  the  terms  'Wash-out,'  *  Nip-out,* 
and  the  like  were  employed  by  miners  and  quarry-men  to  designate 
certain  deep  troughs  and  gorges  in  the  stratified  rocks  from  which 
the  solid  matter  of  the  strata  had  been  eroded  by  aqueous  or  other 
action,  Mr.  Page  drew  attention  to  a  very  remarkable  'wash-out'  at 
Hailes  Quarry  where  the  superincumbent  shales  and  underlying  sand- 
stones had  been  cut  through  to  the  depth  of  sixty  feet,  and  to  a  width 
varying  from  twelve  or  fourteen  feet  at  the  surface,  but  gradually 
narrowing  to  only  two  or  three  feet  at  the  bottom.  It  was  a  wedge- 
shaped  gorge,  smoothed  and  polished  on  the  sides  by  ice  and  watery 
action,  and  now  filled  with  clay  and  boulders,  the  residue  of  the 
Glacial  Period  during  which  the  'wash-out'  had  been  excavated. 
This  gorge,  and  several  others  which  he  instanced,  appeared  to  him 
to  be  evidences  of  the  land-surface  of  the  Glacial  or  Boulder  Epoch, 
which  had  been  eroded  partly  by  running  water  and  partly  by 
moving  ice,  and,  as  the  Glacial  Period  closed,  had  become  filled  with 
clay,  boulders,  and  other  debris,  from  the  surface.  The  Hailes 
'  wash-out '  was  remarkable  for  its  great  depth  and  narrowness  ;  but 
some,  like  one  described  at  the  Newcastle  Meeting  of  the  British 
Association  in  1863,  which  could  be  traced  for  miles,  and  was  up- 
wards of  200  yards  in  width,  were  in  fact  the  old  river-courses  of 
the  country  before,  and  perhaps  during  part  of,  the  Glacial  Era. 

3.  A  meeting  of  this  Society  took  place  on  December  1,  Mr.  M. 
Lothian,  S.S.C.,  P.F.,  in  the  chair.  Dr.  Wrany,  of  the  Pathological 
Library,  Prague,  was  elected  a  foreign  corresponding  member.    Mr. 

D.  J.  Brown  read  a  paper  on  '  The  Causes  which  lead  to  the  Phe- 
nomenon of  Mountains  and  Mountain-Chains.' 

Geological  Sociktt  of  Glasgow. — The  Monthly  Meeting*  was 
held  in  the  library  of  the  Anderson ian  University,  on  December  8tli, 

E.  A.  Wiinsch,  Efq.,  in  the  chair.  Mr.  Armstrong  exhibited  six 
species  of  Cypricardia  from  the  Carboniferous  Shales  of  the  West  of 
Scotland,  two  of  which  were  rare,  and  as  yet  undescribed.  Two  of 
them,  C.  rhombea,  Phil.,  and  C.  striato-lamellosa,  De  Kon.,  from 
Craigen  Glen,  Campsie,  he  said,  appear  to  be  more  characteristic  of 
the  lower  stage  of  the  Clydesdale  Series,  while  the  two  undescribed 
species  from  Gare,  Carluke,  have  as  j-et  been  found  only  in  the 
Upper  Marine  Shales.  Mr.  A.  Armour  exhibited  a  collection  of 
Ichthyolites  from  the  Glasgow  Coalfield,  including  some  very  fine 
and  rare  Ichthyodorulites,  or  Fish-spines,  of  the  genera  Gyracan^ 


♦  The  Monthly  Lecture  (Nov.  24)  will  be  noticed  in  our  next  Number. 
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Am$9  CimaumAmif  HnttracamAmg^  aod  OrCiaMmlftiM— this  ImI 
ku  hm  not  been  hitberto  reeoHed  from  this  district.  Theee 
■pinei  and  aome  teeth  uid  other  Fish-remuiui  were  foand  in 
J  ftmiing  the  roof  of  the  Splint-coel  in  the  Cambn«liuig  distriel^ 
•o«tb-eaei  of  Ghugow.  The  chaimuui  exhibited  a  series  of  speei- 
meu  fllostrating  Uie  ikona  of  the  Old  Bed  of  Forfar,  which  he  owed 
to  the  kindness  of  James  PowriCy  £^f  o£  Reswallie;  also  a  photo* 
graphy  bj  Mr.  PowriOy  of  a  gronp  of  these  fossils.  Mr.  CrosdcOT 
also  eshibited  specimens  of  die  Laurentian  Gneiss  oi  Sutherland 
wbidli  is  dafmed  by  Sir  B.  Morehison  as  the  oldest  rodk  in  the 
BritiBh  Islands,  and  remarked  upon  their  homblendic  character,  and 
their  dissimilarity  to  the  gneiss  of  the  Argyllshire  district, — a  yiew 
which  was  confirmed  by  Mr.  Young.  The  secretary  ejJiibited  a 
Taiielj  of  oopper-ore%  indnding  the  new  and  rare  Cornish  mineni 
iMmgiUe,  from  the  collection  of  John  Tennant,  Esq.,  Ghumgad  Hill, 
faj  whose  kindness  he  had  been  enabled  to  exhibit  it. 

2.  Mr.  Yomro  then  drew  attention  to  a  number  of*Tery  interesting 
loeal  Tarieties  of  sandstones,  from  the  Old  Red  and  Carbonifer- 
COS  fbrmations,  and,  with  one  or  two  exceptions^  firom  tiie  neighbour^ 
hood  of  the  city.  After  describing  the  general  character  of  oar 
aaadstone  rocks^  Mr.  Young  referred  to  some  curiously  blotched  and 
dreidar-spotted  sandstones  from  the  Old  Bed  near  Dumbarton, 
wtnch  had  Umg  puxsled  geologists  and  others  as  to  how  the  per- 
oxide of  iron  Imd  been  discha^ed  from  the  stone ;  but  as  yet  no 
aatiafiictory  explanation  had  been  given  as  to  the  real  cause  of  the 
discoloration.  A  white  sandstone  from  the  same  locality  was  full  of 
black  spots  of  bituminous  matter,  which  stain  the  stones  very  much 
as  if  they  had  been  sprinkled  over  with  drops  of  coal-tar  ;  and  he 
said  it  was  a  very  difficult  question  to  decide  whether  these  spots 
were  due  to  the  decay  of  organisms — no  traces  of  which,  howeyer, 
can  now  be  discovered  in  them,  or  have  been  produced  by  some  other 
unknown  natural  cause.  He  next  remarked  on  the  specimens  of 
black,  brown,  and  striped  sandstones  from  the  Carboniferous  for- 
mations, that  owed  their  colour  to  bituminous  matter,  which  had 
cither  been  mixed  with  the  sand  by  deposition  along  with  it,  or  by  sub- 
limation from  neighbouring  coal-strata,  penetrating  the  porous  sand- 
stone. Some  of  these  contain  a  considerable  quantity  of  volatile 
bituminous  ingredients  which  can  be  readily  distilled  from  the  stone. 
In  others,  where  the  bituminous  sandstone  has  been  overlain  by,  or 
in  contact  with,  igneous  products,  the  bitumen  had  been  converted 
into  anthracite,  and  gives  off  no  gas  or  flame  ;  all  of  these  sand- 
stones become  white  by  burning.  One  curious  and  unique  variety 
of  striped  sandstone  from  Newton,  near  Cambuslang,  excited  much 
interest  from  the  great  regularity  of  its  markings.  Mr.  Young 
stated  that  the  base  of  this  variety  was  brown,  but  at  nearly  regular 
intervals  of  fully  one  quarter  of  an  inch,  it  alternates  with  thin, 
sharply  defined,  regular  layers  or  stripes  of  white,  of  about  half  a  line 
only  in  thickness,  giving  an  almost  artificial  appearance  to  the  stone. 
He  did  not  consider  this  striping  to  be  caused  by  the  deposition  of  dif- 
ferent coloured  sands  ;  for  it  is  obliterated  by  burning  ;  and  the  stone 
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then  appears  of  a  ttniform  sediment  and  colour,  and  without  any  dis- 
tinct lamination.  Hewasinclined  to  theopinion  that  daring  deposition, 
the  sand  had  been  laid  bare  at  regular  periodic  intervals  and  ex- 
posed to  the  chemical  action  of  light  and  heat,  and  while  thus 
exposed,  a  tliin  layer  of  the  upper  surface  was  bleached,  and  changed 
from  its  normal  brown  colour,  producing  the  thin  line  of  white,  by 
the  abstraction  of  the  volatile  bituminous  ingredients,  and  that  this 
surface  was  covered  up  afterwards  by  fresh  deposits  of  brown  sand. 
No  current,  he  said,  could  spread  over  the  area  of  deposit  so  thin 
and  persistent  a  layer  of  white  sand  as  this  bed  represented,  repeated 
at  so  many  distinct  and  periodic  intervals,  such  as  the  specimens 
before  them  indicated. 

3.  Mr.  John  Dougall  read  a  paper  of  some  length,  and  of  much 
interest,  on  '  The  Ancient  Sea-margins  and  Raised  Beaches  around 
Grlasgow.'    (To  be  noticed  hei-eafter.) 

4.  Mr.  J.  W.  Young,  in  presenting  the  Analysis  of  an  undescribed 
Red  Mineral  from  the  Gleniffer  Braes,  said,  that  he  believed  Mr. 
John  Young  was  the  first  to  direct  the  attention  of  the  members  to 
this  mineral,  which  is  found  in  amygdaloidal  porphyry.  It  is  by  no 
means  peculiar  to  that  locality,  and  occurs  frequently  in  different 
varieties  of  trap-rocks.  He  had  made  a  rough  analysis  about 
eighteen  months  ago,  and  was  struck  with  the  large  percentage 
(30  to  70)  of  iron-oxide  which  it  contained.  He  had,  however,  now 
managed  to  make  a  full  and  careful  analysis,  and  it  gave  him — water, 
4*66;  silica,  21*33;  mngnesia,  6*26;  and  peroxide  of  iron,  68*93. 
The  specimen  analysed  was  from  porphyry  of  deep-red  colour,  and 
comparatively  soft  If  he  might  be  allowed  to  propose  a  name  for 
it,  he  would  suggest  'Ferrite,'  from  the  large  percentage  of  iron  it 
contains.  Mr.  John  Young  had  obtained  an  analysis  of  a  specimen 
from  Langbank  ;  it  has  nearly  three  per  cent,  less  of  vron-oxide  in  it, 
but  appears  to  be  harder  than  the  other.  The  chief  difference  in 
their  composition  appears  to  be  that  the  Paisley  specimens  contain 
no  lime,  but  magnesia;  while  the  other  contains  lime  but  no 
magnesia. 

We  have  fteen  favoured  ttith  the  follovping  note,  and  aho  mih  a  specimen  of  the 
mineral,  which  may^  we  think,  possibiy  prove  to  be  pseudomorphoits  after  fdspar, 
—Ed.  G.  M. 

Remarks  by  Mr,  John  Young  on  the  Mineral ^  from  Gleniffer 
RraeSy  Paisley,  analysed  by  Mr,  J.  fV.  Young,  and  proposed  by 
him  to  be  called  *  Ferrite,^ 

This  mineral  occurs  in  several  kinds  of  trap-rocks  in  the  West  of 
Scotland,  in  the  deeper  portions  of  which  its  crystals  are  of  a 
blackish  colour,  often  scarcely  distinguishable  from  the  dark  base  of 
the  trap.  Where  the  rock  is  porous,  however,  and  the  mineral  has 
in  consequence  been  affected  by  moisture  or  by  the  oxygen  of  the 
air,  the  crystals  change  to  a  bright  deep  red  colour,  which  contrasts 
strongly  with  the  dark  colour  of  the  stone.  In  this  state  they  are 
softer,  and  the  rock  containing  them  becomes  very  friable. 
The  crystals  are  regular  in  their  form,  and  must  have  crys- 
tallized in  the  rock  during  the  cooling  of    the    mass.       They  do 


^ 
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aot  oeeapj  annTgdaloidal  eaTitieSp  u  the  seolites.  They  deave 
nadilj  aerowi  and  show  an  oblong,  riz-sided  section,  which  alto 
Imiaha  op  into  litUe  cuboidal  pieoee.  The  siie  of  the  Urgeet 
CTfttala  Is  aboat  six  lines  in  lengUi,  b/  three  in  breadth.  Thej  are 
▼erj  abundant  in  some  of  the  traps  near  Paisley  and  at  Langbank  on 
the  Cljdey  and  have  been  found  on  the  Campsie  Fells  and  in  Arraii« 
The  composition  of  the  Ferrite  from  Langbank  is  as  follows : — ^Water, 
8-34;  soluble  silica,  2*56;  insolable  silica,  18-33;  carbonate  of 
liow,  4-41 ;  iron-oxide^  66  21 :  toUl,  99  85.  It  is  harder  than  the 
Fisidey  Tarietj,  the  analysis  of  which  is  given  abore.  The  silica 
b  tlieie  marked  as  21-33 ;  it  might  have  been  dirided,  howcTcr, 
thus  ^— Solable  silica^  11-80;  insolable  silica,  9*53;  total,  21-33. 

NoKWiCH  GaOLOGiGAL  SociBTT^  in  connection  with  the  Norfolk 
and  Norwich  Mnsenm. — ^At  a  meeting,  December  6th,  Mr.  J.  O. 
Harper  read  a  Tcrj  instmctiTe  paper  on  the  comparative  anatomy 
of  Rodents^  illostrated  with  nomerons  specimens^  among  others 
eoTeral  of  the  TrogomikmnMm  Cmmeri  (a  gigantic  fossil  Beaver 
foond  in  the  Forest-bed  at  Bacton,  Norfolk),  from  the  Mnseom  and 
Mr.  6ann*s  collection.  The  discussion  was  adjourned  to  the  next 
Meetini^  when  specimens  of  the  Beaver  (  Castor  Emrop^us)  will  be 
produced,  it  is  hoped,  for  comparison,  and  with  the  view  to  clear  up 
the  doubts^  which  have  been  expressed  by  eminent  Pftlasontologista 
who  have  visited  the  Norwich  Museum,  as  to  whether  a  small  jaw 
in  that  edlection  is  that  of  a  young  T^omikerium,  or  of  the  common 
Beaver.  Mr.  J.  S.  Offbrd  undertook  to  have  casts  made  of  a  femur 
and  calcaneam  of  the  Trogontherium  for  the  Norwich  Museum,  and 
also  for  private  distribution.  Very  fine  specimens  of  a  tooth  of 
Tapirus  priseuSf  and  of  three  teeth  and  part  of  the  jaw  of  Hyraco^ 
tkerium  Uparinum,  from  the  Red  Crag  of  Felixstow,  were  exhibited 
from  the  collection  of  Mr.  Waters,  of  Manchester,  and  teeth  of  Stts 
palaockartis,  obtained  from  the  Red  Crag  of  Sutton,  by  Mr.  J.  H. 
Koper.  of  West  Tofts,  near  Brandon,  who  has  made  a  good  collection 
from  that  deposit.  For  the  identification  of  these  teeth  with  speci- 
mens described  by  Professor  Owen  (Quart.  Joom.  Geol.  Soc.  vol. 
xii.  p.  217  and  Trans.  Geol.  Soc.  2od  Series,  voL  vi.  p.  203,  pi.  21) 
the  members  are  indebted  to  Mr.  Henry  Woodward,  of  the  British 
Museum. 

Makchester  Litrrart  akd  Philosophical  Sooett. — Nov.  29, 
1864.  Mr.  R.  D.  Darbishire  read  a  paper  entitled  '  Notes  on  Marine 
Shells  found  in  Stratified  Drift  at  Macclesfield,'  and  exhibited  a 
series  of  specimens.  The  shells  were  collected  from  beds  of  sand  and 
gravel  exposed  in  the  formation  of  the  new  Cemetery,  at  an  elevation 
of  500  to  600  feet  above  the  level  of  the  sea.  These  beds  are  gene- 
rally horizontal,  but  exhibit  great  irregularities  of  extension,  level, 
and  false-bedding.     They  rest  on  the  '  Lower  Boulder-clay.' 

The  whole  of  the  50  shells  are  ordinary  British  specie.^  with  the 
exception  of  four  whose  highest  northern  range  is  on  our  extreme 
south-west  coast,  namely  Cytherea  ehione,  Cardium  rusticum,  Car- 
dium  aeMieaium{?)y  and  Area  laetea. 
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Nine  species,  including  Cytherea  chione^  have  also  been  obtained 
from  the  patch  of  gravel  discovered  by  Mr«  Prestwich,  at  about  1,200 
feet  above  the  sea,  on  the  east  side  of  Macclesfield. 

The  Natural  History  Society  op  Northumberland,  Durham, 
AND  Newca8Tle-on-Tyne,  held  its  first  evening-meeting  on  Nov.  24, 
when  a  large  and  fashionable  audience  thronged  the  Museum  of  the 
Society  in  Westgate  Street,  Newcastle.  A  large  number  of  the  best 
microscopes  and  prepared  objects  were  shown  by  members  and  their 
friends ;  and  an  address  '  On  Museums  :  their  Uses  and  Management,' 
was  delivered  by  Prof.  Archer,  director  of  the  Industrial  Museum  of 
Scotland. 

Under  the  new  arrangement,  the  Natural  History  Society  and 
the  Tyneside  Naturalists'  Field-Club  (which,  preserving  their  in- 
dependent existence,  have  entered  into  fraternal  association),  com- 
menced  their  winter-evening    meetings  in  the  Walrus  Boom,  on 

December  1st 

« 

Bristol  Naturalists'  Society. — Geological  Section,  Oct  28th. — 
Mr.  W.  Sanders,  president,  in  the  chair.  Mr.  J.  Keal  continued  the 
discussion  of  the  last  meeting  respecting  the  Lias  beds  of  the  neigh- 
bourhood, and  gave  an  interesting  account  of  his  endeavours  to 
discover  the  point  of  junction  of  the  New  Red  Sandstone  and  the 
Lias,  describing  minutely  the  beds  and  fossils  on  Bedminster  Down, 
the  most  noticeable  of  which  were  Terchratula  psilonotif  at  Colliker's 
Brook — an  evidence  of  Lower  Lias,  and  Ammonites  planorbis  at 
Yanlcy  Lane.  Mr.  Keal  went  at  great  length  into  the  question  at 
issue  between  Mr.  C.  Moore,  of  Bath,  and  Dr.  Wright,  of  Cheltenham ; 
and  concluded  by  proposing  as  a  problem  for  solution,  the  range  of 
the  Saurians  in  the  Bristol  district,  and  their  relation  here  to  the 
Ammonites  planorbis^  which,  he  was  satisfied,  occurred  above  the 
White  Lias.  Mr.  Sanders  confirmed  the  last  remark,  and  said  that 
he  did  not  consider  the  Saurians  to  be  confined  to  any  one  zone  ;  he 
pointed  out  the  desirability  of  making  a  great  number  of  accurate 
sections,  to  scale,  of  all  the  Lias  beds,  and  correlating  them,  taking 
the  Gotham  or  Landscape  Marble  as  a  good  landmark  from  which 
to  reckon  vertical  distances  of  beds,  which  should  all  be  numbered, 
and  notice  taken  of  the  fossils  occurring  in  them.  The  Saltford 
section  might  be  used  as  a  model.  Mr.  W.  W.  Stoddart  exhibited  a 
large  collection  of  fossil  Entomostraca,  or  Water-fleas,  which  he  had 
obtained  from  all  formations — Silurian  to  Postpliocene.  In  the  living 
state  they  were  all  aquatic,  with  two  valves,  and  a  chitinous  skeleton, 
moulted  yearly,  which  was  the  cause  of  the  great  abundance  of  their 
remains.  With  the  exception  of  the  well-known  Trilobites,  which 
he  believed  to  belong  to  this  class,  they  were  all  microscopic,  and 
were  obtained  from  the  beds  they  occurred  in,  by  disintegrating  the 
stone  with  or  without  the  use  of  hot  and  cold  water,  passing  the 
powdered  mass  through  sieves  of  various  fineness,  and  picking  out  the 
minute  fossils  under  a  microscope. — Bristol  Daily  Post,  Nov.  21, 
1864. 
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TScTiCEB  or  Geological  Papbbs  bbad  before  the  Bbitibh 

Absociation— COlU^fiaMdl 
Hones  or  CkWKkmakT,  axd  GAmn  Tnm,  fbom  thb  Mnnip  Catm, 

HMXBABLT  BILOXO  TO  FmMJS  JMTtQUA,      ]^  W.  A.  SaITFOBD,  Eiq^  F.G^ 

AMONG  a  qiuuiiitj  of  bones  from  Haiton  CaTeni,  in  the  Men- 
dips,  the  ftnthor  found  a  lower  camasaial  and  an  upper  and  a 
lower  canine,  of  a  lai^e  species  of  Feli$y  not  Fdis  tpelma.  jHiese  pre^ 
sented  all  the  characteristics  and  measurements  of  Feiis  pardmg, 
which  is  probably  the  same  animal  as  that  noticed  and  figored, 
though  not  described,  bj  Cuvier  under  the  name  of  FeUt  anHgma^ 
though  the  figure  differs  in  the  sixe  of  the  anterior  lobe  from  that  of 
the  Mendip  fossils.  The  measurements,  howevery  ezi^tlj  agree.  He 
has  therefore  enumerated  Fdii  pardut  (syn.  F.  amtiguOj  Curier) 
as  a  British  care-fossiL  He  also  called  attention  to  the  value  of  die 
comparative  measurements  of  the  length  of  the  tooth  from  front  to 
back,  with  that  of  the  height  of  the  base  of  the  tooth  from  the  crown 
to  the  bottom  of  the  furrow,  in  the  lower  camassial,  as  a  means  of 
discrimination  between  the  different  groups  of  Fdidm ;  and  of  die 
fiiet  that  the  transverse  measurement  is  so  variable  in  the  same 
species  and  even  in  the  same  individual,  that  it  is  valueless  for  the 
same  purpose.  It  is  by  the  former  comparison,  as  also  bj  the 
coorideraUr  lai^er  sixe^  that  this  tooth  is  distinguished  from  the 
eorrespondmg  tooth  of  F»  ptardoidesy  of  Owen,  from  the  Bed  Crag. 


On  ths  Mammalia  of  thb  Nvwsb  Plioceke  Aob  nr  the  Caterks  akd  Biter- 

DBP08IT8   OF  SOMERSETSHIRE.      Bj    W.    BOTD   DaWXINS,   BA.    (OxOR.X   F.G.S., 

of  the  Geological  Survey  of  Great  Britain. 
rr^HE  author,  after  giving  a  brief  summary  of  the  results  of  the 
-"-  exploration  of  upwards  of  eleven  ossiferous  caverns  in  the 
limestone  of  the  Mendip  Hills,  by  the  Rev.  J.  Williams,  Messrs. 
Beard  and  Stutchbory,  Mr.  Ayshford  Sanford,  F.G.S.,  and  himself, 
described  in  outline  the  Mammalia  that  have  been  found  in  the 
county,  and  are  preserved  in  the  Museums  of  Taunton,  Bath,  and 
Bristol,  and  in  Mr.  Sanford's  and  his  own  cabinets. 

The  Camwora  are  very  iargly  represented.  Of  the  FelidtB,  the 
Cave-tiger  (Felis  tpelaa),  found  alike  in  the.  caverns  and  gravels  of 
the  Avon,  the  Cave-panther  (Felis  antiqua  of  Cuvier),  identified  as 
a  British  fossil  for  the  first  time  by  his  friend  Mr.  San  ford,  and  a 
small  feline  species  allied  to  the  Wild  Cat,  remind  us  of  the  associa- 
tion of  animals  obtaining  now  in  the  Altai  Mountains.  The  Hyena 
(Hyaena  speliBtij  or  Cave-hyena),  found  abundantly  in  two  of  the 
caves,  presents  those  variations  from  the  typical  form  of  the  lower 
true  molar,  which  Messrs.  Croizet  and  Jobert  have  ascribed  to  their 
H.  Perrierij  and  MM.  De  Serres,  Dubreuil,  and  Jeanjean  to  their 
U.  intermedia.  The  Bears  are  represented  by  two  species  at  least — 
the  Brown  Bear  of  Europe,  UrsMs  arctos,  on  the  one  hand,  and  the 
gigantic  Cave-bear,  U,  spelmuBy  on  the  other.  Between  these  two 
extremes  of  size  are  many  varieties,  which  may  perhaps  turn  out 
to  be  species,  but  they  await  an  historian.  The  CanidtB  are  found  in 
every  cavern^  and  comprise  the  Fox  and  Wolf.     The  remains  of 
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Badgers  have  been  found  at  the  Wookej  Hole  Hjena-den.  The 
Herhivora  are  much  more  numerous  in  the  caverns  than  the  Car- 
nivores. JBlephas  antiquus  is  associated  with  E,  primigenius  in 
Ban  well  and  Bleadon  Caverns,  with  Rhinoceros  hemiiachus  and  Hip' 
popotamus  major  on  Durdham  Down,  and  has  been  found  also  on 
the  banks  of  the  Exe.  The  Mammoth  is  common  alike  in  the  caves 
and  the  river-deposits.  Rhinoceros  tichorhinus  and  R,  hemitcschus 
have  been  obtained  from  Wookey  Hole.  The  remains  of  Horse  are 
very  generally  met  with:  the  caves  of  Bleadon  and  Durdham 
Down  alone  have  yielded  Hippopotamus  major.  The  Wild  Boar 
( iSW  5crq/a)  has  been  obtained  from  both  caves  and  river-gravels. 
The  CervidcB  comprise  the  Irish  Elk,  Red-deer,  Roe-deer,  and  Rein- 
deer. The  Bison  (Aurochs,  Bison  priscus),  a  second  smaller  variety 
or  species  {B,  minor),  and  a  third  and  yet  smaller  one,  and  the  great 
Uriis  {Bos  primigenius),  prove  that  the  Bovidm  were  abundant  in 
the  Newer  Pliocene  times  in  the  district  referred  to.  The  Rodentia 
are  represented  by  the  Rabbit,  Hare,  and  three  species  of  Vole  (^Ar- 
vicola  agrestis.  A,  pratensis,  and  A.  amphibia).  The  discovery  of 
the  Marmot  ( Spermophilus  ergthrogenotdes,  Falc),  we  owe  to  the 
energy  of  Dr.  Falconer. 

But  the  last  and  most  important  addition  to  the  fauna  of  the  dis- 
trict in  those  early  times  is  that  of  Man.  The  implements  of  flint, 
chert,  and  bone  found  in  the  Wookey  Hole  Hyena-den,  prove  him  to 
liave  been  a  contemporary  of  the  Cave-bear,  Cave-tiger,  Mammoth, 
and  two  extinct  species  of  Rhinoceros,  and  to  have  belonged  as  truly 
to  the  Cave-fauna  as  any  of  the  extant  Mammalia. 


On  some  New  Poikts  in  the  Stbuctuhe  of  Paljechinus.    By  W.  H.  Bailt, 

Esq.,  F.L.S.,  F.G.S. 

rpHE  author  stated  that,  having  had  occasion,  for  the  purpose  of 
-*-  comparison,  to  examine  the  fine  series  of  fossils  belonging  to 
the  genus  PaltBchinus  in  the  well-known  collection  of  Sir  Richard 
Griffith,  Bart.,  the  eminent  geologist,  and  Chief  of  the  Valuation- 
department  in  Dublin,  he  was  fortunate  enough  to  find  amongst 
these  beautiful  Echini  of  the  Carboniferous  Limestone  one  of  the 
species  Palachinus  elegans,  from  the  lower  beds  of  the  limestone 
at  Hook  Point,  Co.  Wexford,  which  was  sufficiently  perfect  to  en- 
able him  to  make  out  the  arrangement  of  the  plates  composing  the 
apical  disk — an  important  part  of  the  test  or  shell  not  hitherto  de- 
scribed. He  found  that  the  principal  plates  were  the  same  in  number 
and  position  as  in  the  Secondary  and  more  recent  forms  of  Echini, 
although  differing  in  their  proportions;  there  being  five  genital 
plates,  one  of  which,  rather  larger  than  the  rest,  was  probably  the 
*  madreporiform  plate,'  and  five  ocular  plates ;  these  being  much 
larger  than  usual  in  more  recent  forms,  and  the  genital  shorter  in 
proportion  to  their  breadth.  In  addition  to  these,  there  were  inner 
circles  of  ten  sur-anal  and  a  similar  number  of  anal  plates. 

The  great  peculiarity  and  most  remarkable  difference  between 
this  part  of  the  Pal^pchinus  and  that  of  the  recent  Echinid<B  was 
described  as  consisting  of  a  double  perforation  of  the  ocular  plates, 
and  triple  perforation  of  tlic  genital  plates. 
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AnoAer  addidoD  to  the  •tractare  of  this  interesting  Paleoioie 
EMmwm^  made  bj  Mr.  Bulj,  wm  the  discovery  of  spines  which  he 
had  obserred  on  a  specimen  of  the  same  species,  abw  ftom  'Qodk 
Pointy  in  the  Collection  of  the  Geological  Snrvej  of  Ireland,  a 
number  of  the  minnte  spines  still  remaining  attached  to  the  plates, 
the  principal  tnbereles  on  which  are  perforated,  and  surroanded  b^ 
a  circle  of  smaller  ones.  These  spines  were  less  than  a  tenth  of  an 
inch  in  length,  and,  on  examination  with  a  microscope^  were  found  to 
be  longitQdinallj  striated. 

Ojt  ram  teioncjLiici  or  thb  SaQunrca  of  Rogkb  axd  Fossha    Bj  H^rbt 

SteLBT,  F.OJ9. 

HAYING  assumed  as  axioms,  tiiat  clajrs  are  the  mud  of  rivers, 
that  sandstones  are  the  detritus  of  old  crystalline  rocks,  while 
limestones  were  organically  or  chemically  formed,  the  author  con- 
trasted the  Cretaceous  and  Jurassic  Bocks,  and  the  sequence  of  the 
beds  forming  them;  and,  from  the  alternations  of  the  strata,  he 
deduced  the  alternations  of  the  upheaval  of  continents  and  the 
nature  of  the  rocks  presented  for  denudation.  He  then,  by  way  of 
iUostration,  worked  out  the  physical  geography  of  the  Cretaceous 
period,  as  evidenced  by  the  rocks  of  the  Eastern  and  Northern 
bounties ;  and,  having  considered  the  effect  of  these  physical  revo* 
lationa  upon  the  fauna  of  the  ocean-floor,  it  was  concluded  that  the 
operation  of  elevation  and  depression,  in  the  wajrs  pointed  out,  might 
produce  all  the  phenomena  of  existing  life-provinces  on  land  and  by 
sea,  and  similar  life-provinces  in  the  seas  of  past  time.  It  was  then 
shown  that  breaks  between  strata  do  not  generully  indicate  denudation 
or  breaks  in  time,  bat  merely  upheaval  or  depression  of  old  lands, 
bringing  into  wear  new  rock-material,  and  causing  the  immigration  of 
a  new  province  of  marine  life.  Mr.  Seeley  then  showed  that  life  was 
no  measure  of  time  ;  and  concluded  by  controverting  the  teaching 
of  Lyell,  Forbes,  Haugbton^  Hennessey,  &c.,  that  fossil  species  are 
any  evidence  of  change  of  climate.  He  showed  that  one  existing 
species  could  not  tell  anything  about  the  climatal  conditions  of  an- 
other, and  therefore  that  the  climate  of  extinct  genera  and  families 
could  not  be  inferred  from  existing  analogues.  The  old  faunae  were 
not  universal ;  nor  could  the  existing  analogues  have  reached  their 
presi'ut  homes  without  wandering  through  very  different  climates. 
Evidence  was  adduced  of  extensive  migrations,  and  it  was  concluded 
that  in  old  times  the  species  migrated,  not  the  climate. 


To  the  Editors  of  the  Geological  Magazine. 

I  THINK  that  it  might  be  of  service  to  those  who,  like  myself,  live 
in  the  neighbourhood  of  deposits  containing  the  remains  of  Elephants 
and  other  large  Mammalia,  if  you  would  describe  the  method  that 
was  used  to  extract  the  tusks  of  the  Ilford  specimen  of  Elephas primi^ 
genius  from  the  matrix.   I  have  seen  many  tusks  ruined  by  unskilful 
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Mr.  Bain's  readiness  ^o  impart  information  on  his  favourite  science*, 
and  the  ardour  he  felt  and  inspired  others  with  in  its  pursuit^  will 
long  be  gratefully  remembered  bj  those  who  have  been  led  by  him 
to  explore  the  fertile  fields  of  South-African  Geology. 

Mr.  Bain  was  a  man  of  powerful  frame  and  great  physical  energy 
and  endurance ;  nor  did  he  fail  in  a  well-known  attribute  of  a  good 
geologist, — he  was  pre-eminently  *good  company,'  being  gifted  with 
great  humour,  and  having  a  largo  fund  of  anecdotes  of  the  early 
times  of  the  Cape  Settlement,  rich  in  incident,  which  will  give  em- 
ployment to  the  pen  of  some  future  Cooper.  Moreover  he  had  an 
excellent  voice,  and  sang  with  great  taste  and  feeling  the  songs  of 
Burns  and  other  bards  of  his  native  land.  lie  was  a  warm  friend  ; 
and  brought  up  a  family  of  ten  children  to  be  a  credit  to  his  name. 
Mr.  Thomas  Bain  is  employed  in  the  same  department  as  his  late 
father  was  ;  and  has  already  done  good  service  in  Geology. 

The  robust  constitution  of  Mr.  Bain  showed,  about  two  years  ago, 
si^ns  of  havino:  felt  the  strain  to  which  his  arduous  labours  had 
exposed  it ;  and  symptoms  of  heart-disease  showed  themselves.  lie 
cnme  to  this  country  last  summer  in  the  hope  of  recruiting  his  health; 
and  had  barely  time  to  enjoy  the  warm  reception  of  Sir  B.  I.  Mur- 
cliison,  Professor  Owen,  and  other  leaders  of  science,  to  whom  his 
labours  had  made  him  known,  when  the  damp  and  cold  of  approach- 
ing winter  rendered  his  return  to  the  more  genial  climate  of  the 
Cape  the  only  hope  of  prolonging  his  life.  He  died  a  few  days  after 
landing.— R.  N.  R. 


The  Colouring  Matter  of  the  Blue  Forest-Marble. — 
The  chief  colouring  ingredient  of  rocks  and  of  many  minerals  is  iron 
in  its  several  degrees  of  oxidation.  Thus,  we  have  red  and  brown 
jasper,  &c.,  blue  and  red  marls  of  the  New  Red  Sandstone.  Iron  in 
another  state  of  chemical  combination  has  been  recently  determined 
by  Prof.  Church  (Chem.  Soc.  Journ.,  Nov.  1864,  p.  379)  to  give  to  the 
darker  portion  of  the  limestone  of  the  Forest-Marble  its  blue  colour. 
The  bedded  limestones  of  this  formation  are  characterized,  as  is  well 
known  to  geologists,  by  dark  mesial  bands  in  the  blocks  into  which 
the  rotk  has  naturally  divided.  The  dark  band  frequently  constitutes 
nine-tenths  of  the  bulk  of  a  thick  compact  slab  ;  very  thin  slabs  are 
sometimes  without  a  dark  band.  The  dark  stone  is  most  abundant^ 
and  is  of  a  deeper  tint  towards  the  base  of  the  deposit.  The  lower- 
most stratum  rest^  upon  a  blue  clay  of  exactly  the  same  tint  as  the 
dark  stone,  and  owes  its  colour  to  the  same  substance.  The  colour- 
ing material  of  the  dark  bands  is  diffused  iron-pyrites ;  the  paler  tint 
of  the  surround! n<^  parts  of  the  slab  is  due  to  the  iron-oxide  result- 
ing from  the  oxidation  of  the  pyrites.  Similar  appearances  are 
familiar  to  us  in  the  limestones  of  the  Lower  Lias,  the  deeper  seated 
limestones  being  of  a  dark-blue  colour^  and  those  parts  exposed  to 
atmospheric  agencies  being  light-grey  or  white  ;  whilst  intermediate 
portions  exhibit  the  darker  internal  b:.nd  as  in  the  limestones  of  the 
Forest-Marble.— R.  T. 
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L  Notes  oh  tbe  Shape  and  Structubb  of  some  Paets  of  the 
Alps,  with  Refeeeeoe  to  Denudation. 

Bj  John  Bvnmr,  Eaq^  F.O.S.,  Sec 

IT  18  often  Baid  that  controversies  advance  science.  I  believe* 
on  the  contrary,  that  they  retard  it — ^that  they  are  wholly 
nuadiievous,  and  that  all  good  scientific  work  is  done  in 
silence,  till  done  completely.  For  party  in  politics,  there  are 
some  conceivable,  though  no  tenable,  reasons;  but  scientific 
controversy  in  its  origin  must  be  always  either  an  eitbrt  to 
obscure  a  discovery  of  which  the  fame  is  envied,  or  to  claim 
credit  for  a  discovery  not  yet  distinctly  established:  and 
it  seems  to  me  there  are  but  two  courses  for  a  man  of  sense 
respecting  disputed  statements ; — if  the  matter  of  them  be  in- 
deed doubtful,  to  work  at  it,  and  put  questions  about  it,  but 
not  argue  about  it ;  so  the  thing  will  come  out  in  its  own  time, 
or,  if  it  stays  in,  will  be  no  stumbling-block ;  but  if  the  matter 
of  them  be  not  doubtful,  to  describe  the  facts  which  prove  it, 
and  leave  them  for  what  they  are  worth. 

The  subject  of  the  existing  glacial  controversy  between  older 
and  younger  geologists  seems  to  unite  both  characters.  In 
some  part,  the  facts  are  certain  and  need  no  discussion;  in 
other  points,  uncertain,  and  incapable  of  being  discussed. 
There  are  not  yet  data  of  measurement  enough  to  enable  us  to 
calculate  accurately  the  rate  of  diluvial  or  disintegrating 
action  on  mountains ;  there  are  not  data  of  experiment  enough 
to  enable  us  to  reason  respecting  the  chemical  and  mechanical 
development  of  mountains  ;  but  all  geologists  know  that  every 
one  of  these  forces  must  have  been  concerned  in  the  formation 
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of  every  rock  in  existence :  so  that  a  hostile  separation  into 
two  parties,  severally  maintaining  a  theory  of  Erosion,  and  a 
theory  of  Fracture,  seems  like  dividing  on  the  question 
whether  a  cracked  walnut  owes  its  present  state  to  nature 
or  the  nutcrackers.  In  some  respects,  the  dispute  is  even 
more  curious;  the  Erosion  party  taking,  in  Geology,  nearly 
the  position  which  they  would  occupy  zoologically,  if  they 
asserted  that  bears  owed  the  sharpness  of  their  claws  to  their 
mothers'  licking,  and  chickens  the  shortness  of  their  fea- 
thers to  the  friction  of  the  falling  bit  of  shell  they  had  run 
away  with  on  their  heads.  For  indeed  the  Alps,  and  all  other 
great  mountains,  have  been  tenderly  soAened  into  shape ;  and 
Nature  still,  though  perhaps  with  somewhat  molluscous  tongue, 
flinty  with  incalculable  teeth,  watches  over  her  craggy  little 
Bruins, 

*  —  form.s  with  plastic  care, 
Each  growing  lump,  and  brings  it  to  a  bear.' 

Very  assuredly,  also,  the  Alps  first  saw  the  world  with  a  great 
deal  of  shell  on  their  heads,  of  which  little  now  remains ;  and 
that  little  by  no  means  so  cunnin<;ly  held  to«rether  as  the 
fragments  of  the  Portland  Vase.  No  one  will  dispute  that  this 
shell  has  been  deeply  scratched, and  clumsily  patched;  but  the 
quite  momentous  part  of  the  business  is,  that  the  creatures  have 
been  carefully  Hatched  I  It  is  not  the  denudation  of  them,  but 
the  incubation,  which  is  the  main  matter  of  interest  concerning 
them.  So  that  Professor  Ramsay  may  surely  be  permitted  to 
enjoy  his  glacial  theory  without  molestation — as  long  as  it  will 
last.  Sir  Roderick  ]Murchison's  temperate  and  exhaustive 
statement  *  seems  to  me  enough  for  its  extinction ;  but  where 
would  be  the  harm  of  granting  it,  for  peace'  sake,  even  in  its 
complete  expansion  ?  There  were,  we  will  suppose,  rotatory 
glaciers — whirlpools  of  ecstatic  ice — like  whirling  Dervishes, 
which  excavated  hollows  in  the  Alps,  as  at  the  Baths  of  Leuk, 
or  the  plain  of  Sallenche,  and  passed  afterwards  out — *  queue  d 
queue' — through  such  narrow  gates  and  ravines  as  those  of 
Clusc.  Gigantic  glaciers  in  oscillation,  like  handsaws,  severed 
the  main  ridge  of  the  Alps,  and  hacked  it  away,  for  the  most 
part,  leaving  only  such  heaps  of  sawdust  as  the  chain  of 
the  Turin  Superga;  and  here  and  there  a  fragment  like 
the  Viso  and  Cervin,  to  testify  to  the  ancient  height  of  the  ser- 
rated ridge.  Two  vast  longitudinal  glaciers  also  split  the  spine 
of  the  Alps,  east  and  west,  like  butcher  s  cleavers,  each  for 
sixty  miles ;  then  turned  in  accordance  to  the  north  (*  Come  si 
volge,  con  le  piante  strette,  a  terra,  e  intra  se,  donna  che  balli '), 
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eat  down  thiongh  the  lateral  limestones^  and  plunged,  with  the 
wIioIa  wdffht  of  their  precipitate  ice,  into  what  are  now  the 
pools  of  (renera  and  Constance.  The  lakes  of  Magg^ore,  of 
ConMH  and  Garda,  are  similar  excayalions  by  minor  fury  of  ice- 
foam; — the  Adriatic  was  excavated  by  the  great  glacier  of 
Lombardy ; — the  Black  Sea,  by  the  ice  of  Caucasus  before  Pro- 
metheus stole  fire ; — the  Baltic,  by  that  of  the  Dovrefeldt,  in 
the  youth  of  Thor; — and  Fleet  Ditch  in  the  days  of  the  Dunciad 
by  Uie  snows  of  Snow  HilL  Be  it  all  so :  but  when  all  t!f 
BOy  there  stiU  was  a  Snow-hill  for  the  snows  to  come  down. 
— ^there  still  was  a  fixed  arrangement  of  native  eminence, 
which  determined  the  direction  and  concentrated  the  ener^es 
of  the  rotatory,  precipitate,  or  oscillatory  ice.  If  this  original 
arrangement  be  once  investigated  and  thoroughly  described, 
we  may  have  some  chance  of  ascertaining  what  has  since  hap- 
pened to  disturb  it.  But  it  is  impossible  to  measure  the 
disturbance  before  we  understand  the  structure. 

It  is  indeed  true  that  the  more  we  examine  the  Alps  from 
snfiiciently  dominant  elevations,  the  more  the  impression  gains 
upon  us  of  their  being  rather  one  continuously  raised  tract, 
divided  into  ridges  by  torrent  and  decay,  than  a  chain  of  inde- 
pendent peaks :  but  this  raised  tract  differs  wholly  in  aspect 
from  groups  of  hills  which  owe  their  essential  form  to  diluvial 
action.  The  outlying  clusters  of  Apennine  between  Siena  and 
Rome  are  as  symmetrically  trenched  6y  their  torrents  as  if 
they  were  mere  heaps  of  sand;  and  monotonously  veined  to 
their  summits  with  ramifications  of  ravine;  so  that  a  large 
rhubarb-leaf,  or  thistle-leaf,  cast  in  plaster,  would  give  nearly 
a  reduced  model  of  any  mass  of  them.  But  the  circuit  of  the 
Alps,  however  sculptured  by  its  rivers,  is  inherently  fixed  in  a 
kind  of  organic  form ;  its  broad  bar  or  islanded  field  of  gneissitic 
rock,  and  the  three  vast  wrinkled  ridges  of  limestone  which 
recoil  northwards  from  it,  like  surges  round  a  risen  Kraken's 
back,  are  clearly  defined  in  all  their  actions  and  resistances : 
the  chasms  worn  in  them  by  existing  streams  are  in  due 
proportion  to  the  masses  they  divide ;  the  denudations  which 
in  English  hill-country  so  often  efface  the  external  evidence 
of  faults  or  fissures,  among  the  Alps  either  follow  their  tracks, 
or  expose  them  in  sections ;  and  the  Tertiary  beds,  which 
bear  testimony  to  the  greater  energy  of  ancient  diluvial  action, 
form  now  a  part  of  the  elevated  masses,  and  arc  affected  by 
their  metaraorphism :  so  that  at  the  turn  of  every  glen  new 
structural  problems  present  themselves,  and  new  conditions  of 
chemical  change.  And  over  these  I  have  now  been  meditating — 
or  wondering — for  some  twenty  years,  expecting  always  that 
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the  advance  of  geolc^y  would  iDterpret  them  for  me:  tut  time 
passes,  and,  while  the  aspect  and  anatomy  of  hilla  witLin  five 
miles  of  Geneva  remain  yet  unexpLiined,  I  find  my  brother- 
geologista  disputing  at  the  bottom  of  the  lake.  Will  they 
panlon  me  if  I  at  last  take  courage  to  ask  them  a  few  plain 
questions  (respecting  near  and  visible  hills),  for  want  of  some 
answer  to  which  I  am  sorely  hindered  in  my  endeavours  to 
define  the  laws  of  mountain-form  for  purposes  of  art? 

Fig.  1  is  the  front  view,  abstracted  into  the  simplest  terms, 
and  laterally  much  shortened,  of  the  northern  portion  of  the 
ridge  of  the  Mont  Sal^ve,  five  miles  from  Geneva. 


Fkg^  1 .— Ilonbcm  portion  of  the 


It  is  distinguished  from  the  rest  of  the  ridge  by  the  boldness 
of  its  precipices,  which  terminate  violently  at  the  angle  c,  just 
above  the  little  village  called,  "—'■'■'■i--  ' ^^-- ■ 


'  Coin.'     The  rest 


llage  called,  probably  from  this  very  angle, 
of  the  ridge  falls  back  behind  tliis  advanced 


corner,  and  is  softer  in  contour,  though  ultimately,  in  its 
southern  mass,  greater  in  elevation.  Fig.  2  is  the  section,  under 
«,  as  I  suppose  it  to  be;  and  fig.  3,  as  it  is  given  by  Studer. 


To  my  immediate  purpose,  it  is  of  no  consequence  which  is  the 
true  section ;  but  the  determination  of  the  queBtion,  ultimately, 
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is  of  importance  in  relation  to  many  of  the  foliated  precipices  of 
the  Alps,  in  which  it  is  difficult  to  distinguish  whether  their 
vertical  cleavage  across  the  beds  is  owing  merely  to  disinte- 
gration and  expansion  y  or  to  faults.  In  all  cases  of  strata 
arched  by  elevation,  the  flank  of  the  arch  (if  not  all  of  it)  must 
be  elongated,  or  divided  by  fissures.  The  condition,  in  abstract 
geometrical  terms,  is 
shown  in  fig.  4.  If  a  d 
was  once  a  continuous 
bed,  and  the  portion  c  D 
is  raised  to  E  F,  any  con- 
necting portion,  B  c,  will 
become  of  the  form  b  e  ; 
and  in  doing  this,  either 
every  particle  of  the 
rock  must  change  its 
place,  or  fissures  of 
some  kind  establish 
themselves.  In  the  Al- 
pine limestones,  I  think 
the  operation  is  usually 
as  at  G  H;  but  in  the 
Saleve  the  rock-struc- 
ture  is  materially  alter- 
ed;   so   much  so    that   I  Fig.  4.-Dmeram  of  Upheavcxl  Beds. 

believe  all  appearance  of  fossils  has  been  in  portions  obliter- 
ated. The  Neocomian  and  the  Coralline  Jura  of  the  body  of  the 
hill  are  highly  fossiliferous ;  but  I  have  scrambled  among  these 
vertical  cleavages  day  after  day  in  vain ;  and  even  Professor 
Favre  renders  no  better  account  of  them.* 

The  whole  ridfre  of  the  mountain  continues  the  curve  of 
the    eastern    shore   of  the    Lake    of  Geneva,   and  turns    its 
rounded  back  to  the  chain  of  the  Alps.     The  great  Geneva 
glacier  flowed  by  it,  if  ever,  in  the  direction  of  the  arrows 
from    X   to    Y   in   fig.    1;  and,  if  it   cut  it   into  its   present 
shape,   turnel  very  shari)ly  round    the   corner    at    c  !     The 
great  Cliamonix  glacier  flowed  over  it,  if  ever,  in  the  direc- 
tion of  the  arrows  from  x   to  Y  in  fig.  2.     It  probably  never 
did,  as  there  arc  no  erratic  blocks   on  the  summits,  though 
manv  are  still  left  a  little  way  down.      But  whatever   these 
glaciers   made   of  the  mountain,   or   cut   away  irom   it,   the 
existence  of  the  ridge  at  all  is  originally  owing  to  the  elevation 
of  its  beds  in  a  gentle  arch  longitudinally,  and  a  steep  semi- 


*    *  Considemtions  sur  le  Mont  Saleve,'  Genera,  1843,  p.  12. 
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arch  transversely ;  and  the  valleys  or  hollows  by  which  this 
ridge  is  now  traversed,  or  trenched  (m,  the  valley  of  Monnetier; 
A,  the  hollow  called  Petite  Gorge;  B,  that  called  Grande 
Gorge ;  and  c,  the  descent  towanls  the  Valley  of  Croisette), 
owe  their  origin  to  denudation,  guided  by  curvilinear  fissures, 
which  aflbct  and  partly  shape  the  summits  of  all  the  inner  lateral 
limestone-ranges,  as  far  as  the  Aiguille  de  Varens. 

It  is  this  guidance  of  the  torrent- action  by  the  fissures ;  the 
relation  of  the  longitudinal  fault  to  the  great  precipice;  and 
the  altered  conditicm,  not  only  of  the  beds  on  the  cliff-side,  but 
of  the  ISIolasse  conglomerates  on  the  eastern  slope,  to  which 
I  wish  presently  to  direct  attention :  but  I  must  give  more 
drawings  to  explain  the  direction  of  these  fissures  than  I 
have  room  for  in  this  number  of  the  Magazine;  and  also. 
before  entering  on  the  subject  of  the  angular  excavation  of 
the  valley  at  M,  and  curvilinear  excavations  at  A  and  B,  I 
want  some  answer  to  this  question — one  which  has  long  em- 
barrassed me  : — The  streams  of  the  Alps  are  broadly  divisible 
into  three  classes :  1st,  those  which  fall  over  precipices  in  which 
they  have  cut  no  ravine  whatever  (as  the  Staubbach);  2nd, 
those  which  fall  over  i)recipices  in  which  they  have  cut  ravines 
a  certain  distance  back  (as  the  torrent  descending  from  the 
Tournette  to  the  Lake  of  Annecy) ;  and,  3rd,  those  which 
have  completed  for  themselves  a  sloping  course  through  the 
entire  mass  of  the  beds  they  traverse  (as  the  Eau  Noire,  and  the 
stream  of  the  Aletsch  Glacier).  The  latter  class — those 
which  have  completed  their  work — have  often  conquered  the 
hardest  rocks ;  the  Eau  Noire  at  Trient  traverses  as  tough  a 
gneiss  as  any  in  the  Alps;  while  the  Staubbach  has  not  so 
much  as  cut  back  through  the  overhanging  brow  of  its  own 
cliff',  though  only  of  limestone  I  Are  these  three  stages  of  work 
in  anywise  indicative  of  relative  periods  of  time? — or  do  they 
mark  different  modes  of  the  torrents'  action  on  the  rocks?  I 
shall  be  very  grateful  for  some  definiteness  of  answer  on  this 
matter. 


II.  Ox  THE  Fossil  Neck-bones  op  a  Whale  {Palxocetus  Sedg* 

WICKl),    FROM    THE   NEIGHBOURHOOD   OF   ElY.* 
By  IIarut  Seeley,  F.O.S.,  Woodwardian  Museum,  Cambridge. 

[Plato  II.l 

T^IIOUGH  the  oldest  English  Wliales  yet  named  are  found 

in  the  Crag,  Prof.  Sedgwick,  a  quarter  of  a  century  since, 

obtained  from  Ely  some  anchylosed  cervical  vertebrae  evidently 

*  This  paper  was  rtad  before  the  PbiL  Soc.  Cambridge,  May  2,  1864. 
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Crtawwn  Tliefisnlwasfoiiiid  at  BoflweU  Pit  in  ihe  Boulder- 
dhjy  bat  die  ProfesBor  writee^  '  I  have  not  the  shadow  of  a 
doobt  diat  it  was  washed  out  of  the  Kimmeridge  (or  the  Ox- 
find)  CImj,  for  both  days  are  near  at  hand.  In  condition  it  is 
exaray  lue  the  bones  mnn  those  clays ;  and  is  utterly  unlike 
die  Ime  Gravel  bones,  whether  in  the  dry  Gravel,  or  the  TilL'  * 
This  is  unmistakeable,  for  the  specimen  is  mineralised  with 
phosphate  of  lime ;  and  so  could  have  been  derived  from  no 
dmoBtt  newer  than  the  Crag.  It  is  partly  coated  with  stalag- 
■lite;  but  that  condition  was  probably  acquired  while  the 
fiisnl  was  embedded  in  the  Dritt ;  and  when  the  thin  crust  is 
Btzipped  off,  the  bone  is  quite  like  other  bones  firom  the  Kim- 
menage  Clav.  The  B<mlder-clay  itself  is  largely  made  of 
Dodolea  of  Cnalk  and  Kinuneiidge  Clay,  with,  if  we  mav  judge 
fiom  fiissils,  a  sprinkling  from  most  df  the  older  rocks ;  so, 
alifaoiigh  an  Umper  Greensand  fossil  would  have  the  same 
aqpect,  Pro£  Sedgwick's  determination  of  its  age  is  legitimate, 
and  probaUy  true. 

Professor  Owen  has  examined  the  specimen,  and  in  the 
'  Brit.  Assoc  Reports '  classed  it  as  a  spedes  of  Delphmus, 
In  the  'British  Fossil  Mammals,'  p.  520,  it  is  spoken  of  as  one 
of  the  Delphmidmi  and  in  the  '  x^aksontology,'  p.  355,  as  aa 
animal  as  large  as  a  Grampus. 

The  fossil  consists  of  the  axis,  third  and  fourth  cervical  vertebrsB, 
and  the  neural  arch  of  the  fifth.  The  centra  of  the  second  and 
third  are  anchylosed.  In  outline  they  form  a  broad  depressed 
triangle,  6}  inches  long  by  about  4  inches  high  ;  and  from  the 
odontoid  process  to  the  fourth  vertebra  they  measure  3  inches  :  the 
odontoid  process  projects  three-quarters  of  an  inch  ;  half  the  re« 
maining  thickness  is  made  up  of  the  axis,  and  the  other  half 
equally  by  the  third  and  fourth  vertebrce,  with  their  interspace 
of  an  eighth  of  an  inch.  The  third  vertebra  has  a  slight  hypa- 
pophysis ;  the  fourth  is  broken  underneath  :  posteriorly,  it  shows 
the  characteristic  Cetacean  unossified  epiphysial  surface. 

In  front  the  neural  canal  is  a  circular  hole,  If  inches  across  ; 
but  behind  it  is  half  an  inch  wider,  the  floor  has  become  flat^  and  it 
is  scarcely  so  high  as  in  front,  where  it  is  made  circular  by  sloping 
down  to  the  odontoid  process. 

The  articular  surface  of  the  axis  is  a  little  concave  ;  it  extends 
from  the  base  as  high  as  the  middle  of  the  neural  canal,  and  is 
5  inches  wide,  being  nearly  double  the  width  of  the  fourth  vertebra, 
which  measures  2|  inches  wide,  by  2^  inches  high.  The  odontoid 
process  is  in  the  middle  of  the  centrum,  concave  above,  convex 
below,  and  in  a  line  with  circular  foramina  at  the  sides  of  the  arti- 
cular surface.     These  are  passages  for  the  vertebral  arteries  ;  they 

*  Letter  in  '  British  Fossil  Mammals/  p.  620. 
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measure  but  §  of  an  inch  across  in  front,  yet  each  expands  behind 
like  a  funnel  into  an  oval  form,  which  is  at  the  third  vertebra 
2  inclies  high,  by  1^  inches  wide.  In  the  axis  it  is  but  a  perforation 
and  excavation  in  a  posterior  bony  expansion  of  the  sides,  but  the 
arcs  to  the  third  and  fourth  vertebraj  are  slender  bony  rings  :  that  of 
the  fourth  is  most  slender,  and  more  contracted  than  in  the  other. 
They  rise  at  the  base  of  the  neural  arches,  and  terminate  in  the  same 
plane  ns  the  bases  of  the  centra,  being  there  a  little  compressed 
laterally. 

The  neural  arches  are  very  simple  ;  flattened  above,  they  are 
concave  at  the  sides,  project  slightly  in  front  and  behind,  and  are 
from  I  to  I  of  an  inch  thick.  There  has  been  a  slight  neural  spine 
to  the  axis,  but  it  is  rubbed  away. 

The  sum  of  the  features  here  described  indicate^  not  a 
Cetacean  of  the  Dolphin  family,  but  a  true  Whale.  The 
characters  which  more  especially  mark  this  are — ^the  size  and 
position  of  the  passages  for  the  vertebral  arteries ;  the  absence 
of  neural  spines,  though  in  Phocaiia  they  are  no  more  de- 
veloped ;  the  relative  depth  of  the  vertebrae,  and  the  position 
of  the  ^dentata.'  There  are  some  points  of  resemblance  to 
Dolphins ;  but  with  Balcenoptera  the  aflSnity  is  singularly- 
close  ;  and  it  is  chiefly  from  the  funnel-shaped  artery-passages 
opening  on  the  axis  by  a  minute  perforation  that  it  is  dis- 
tinguished. Other  distinctive  characters  are  that  in  BalcBno- 
ptera  the  *  dentata '  is  at  the  base  of  the  spinal  cord ;  that  the 
vertebrae  do  not  so  rapidly  decrease  in  size ;  that  the  processes 
are  relatively  larger ;  that  only  the  neural  arches  of  the  second 
and  third  are  anchylosed,  and  that  the  vertebral  arcs  do  not  form 
rings.  None  of  these  characters  are  very  important,  but  the 
sum  of  them  will  justify  a  separation  of  the  old  Oolitic  fossil 
from  its  living  ally ;  and,  as  an  old  true  Whale,  I  have  named 
it  Palceocetus* 

EXPLANATION  OF  PLATE  IL 

Fig.  1.  Front  view  of  the  *  axis  '  of  Pa1<Bocetus  Sedgicichi)  half  natural  size. 
2.  Under  view  of  2nd,  3rd,  and  4th  cervical  vertebree  of  P.  Sedgwicki  j 
half  natural  size. 
(The  figures  are  from  Photographs  by  W.  Farren,  Cambridge.) 

Note. — In  Mr.  Woodward's  paper  on  Plicatula  sigiliina,  Geo- 
logical Magazine,  vol.  i.  p.  114,  there  is  an  error  relating  to  this 
Whale.     The  fossil  figured  hy  Professor  Owen  in  the  *  British  Fossil 

*  While  this  was  printing,  I  have  been  indcbt«»d  to  Dr.  Gray  for  his  memoir  on 
British  Cetacea;  and  am  able  to  add  that  it  also  resembles  PhysaluSy  being 
nearest  to  Ph.  Sihbaldii  (Gray):  in  which  the  lateral  processes  of  the  axis  re- 
semble those  of  the  fossil  more  closely  than  those  in  Balanoptera  do ;  but  after 
the  second,  they  do  not  form  rings,  in  that  species,  while  Physcuus  has  all  the  ver- 
tebrae free.    Palaocctus  appears  to  connect  these  two  gencnu 
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Mammah/  p.  520,  is  not  the  Woodwardian  fossil  here  represented, 
bat  a  tme  Delphinoid — Phoe^Bna  crasndens.  Further,  the  evidence 
(in  connection  with  PUcatuia  tigilUna)  on  which  our  fossil  was  re* 
ferred  in  Mr.  Woodward's  paper  to  the  Upper  Greensand  is  this  ;— 
the  punt  in  the  Woodwardian  Museum  is  extremely  bad  ;  and,  as  the 
convex  surfaces  of  the  bone  rested  on  it  unmoved  for  years,  it  came 
off  on  the  fossil,  making  little  crescentic  white  patches  which  I  at 
first  mistook  for  worn  remnants  of  the  little  fossU  above  mentioned. 

I  gladly  annex  the  following  letter : — 

Mt  dear  Sib, — ^I  thought  the  following  observations  on  the 
Genus  Palaoeetus  might  be  interesting  to  you,  and  you  are  quite 
welcome  to  make  any  use  of  them  you  like. 

The  Bones  have  great  interest  to  me,  as  I  think  I  have  an  Aus- 
tralian Whale  that  illustrates  them. 

They  agree  with  Balana  in  the  cervicid  vertebra  being  ancby* 
losed.  They  differ  from  all  the  known  BdUsna  in  the  Atlas,  being 
free  and  separate  from  the  other  cervicals  ; — ^now  in  these  characters 
they  agree  with  a  Grenus  of  Whales  which  I  have  just  described  under 
the  name  MacieayiuSy  from  a  specimen  in  the  Australian  Museum 
in  Sydney. 

The  Genus  Palaoceius  differs,  however,  from  Baltena  and  Mac^ 
UayiuM  in  the  form  of  the  lateral  processes  of  the  cervical  vertebra. 
In  Balana  and  3l€u:Uayiu9  the  upper  lateral  processes  of  the  second 
and  following  cervical  vertebra  are  small  and  rudimentary,  and  the 
lower  lateral  processes  of  the  second  and  third  cervical  vertebra  are 
large,  produced,  enlarged  and  united  at  the  end.  They  are  all 
anchjlosed  together.  But  in  PaJcBocetus  the  upper  and  lower  lateral 
processes  of  the  two  vertebrae  appear,  by  the  Photographs  you  have 
sent  me,  to  be  short,  united  together,  forming  a  rounded  lobe  in 
the  middle*  of  the  side  of  the  vertebra,  somewhat  like  (though 
much  smaller  and  less  developed)  the  ring-like  lateral  processes  of 
tlie  second  cervical  vertebra  of  the  true  Finncr-Whale  {Physalus)^ 
showing  that  Palaocetus  has  many  affinities,  and  decided  characters 
for  a  genus.  Indeed,  I  feel  assured  that  it  will  form  a  Family,  which 
may  be  called  PalaocetidtBy  perhaps  the  forerunner  of  a  number  of 
fossil  species.     Yours,  very  truly,  John  Edw.  Gray. 

Bbttish  Museum:  Dec.  20,  1864. 


III.    Note  on  Xiphoteuthk  elosqata. 

By  Professor  John  Phillips,  F.R.S.,  &c. 

THE  very  important  addition  to  our  knowledge  of  the  Belem- 
nitidis  contained  in  Professor  Huxley's  Memoir  on  Xiphoteuthis 
encourages  the  hope  that,  by  following  the  steps  of  Mr.  Day,  we 
may  clear  up  some  other  perplexities  among  the  Cephalopoda  of  the 
Lias.  One  of  the  singular  forms  which  presents  itself  for  more 
complete  inquiry  is  the  fossil  called  by  Mr.  J.  Sowerby  Belemnites 
pistilliformiSy  found  at  Lyme-Regis.     It  is  not  the  species  so  named 
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by  Blainvillc,  which  belongs  to  quite  another  part  of  the  aeries  of 
strata.  The  phragmocone  is  as  yet  undiscovered.  If  a  considerable 
number  of  specimens  be  examined,  including  varieties  of  figure — 
club-Bliapcd,  fusiform,  and  subcylindrical, — there  will  appear  enough 
of  resemblance  to  the  guard  of  Xiphoteuthis  to  suggest  the  pro- 
bability that  the  phragmocone  might  be  slender  and  elongate  as  in 
that  fossil.  Tlie  same  idea  has,  indeed,  already  been  expressed  by 
Qucnstcdt  ('  Der  Jura ')  in  reference  to  Bel.  ciavatuSf  Blainy.,  a 
fossil  rather  common  in  the  Lias,  and  which  is  probably  identical 
with  Bel.  pistilli/ormis  of  Sowerby.  Quenstedt  expressly  proposes 
to  }o\n  Orthoceratites  elongatus  of  lie  la  Beche,  which  was  unprovided 
with  a  guard,  witii  BeL  clavatus,  still  deficient  of  a  phragmocone. 
And,  in  addition  to  the  English  example  of  that  phragmocone  from 
Lyme,  he  figures  ('  Dcr  Jura,*  pi.  17,  fig.  9)  another,  having  similar 
general  characters,  from  the  Lias  of  Hcckingen.  It  occurs  to  me  to 
suggest  that,  by  renewed  search  among  the  many  existing  collections 
of  Belemnites  from  Lyme,  some  sure  indications  of  the  phragmocone 
of  BeL  clavatus  may  yet  be  discovered,  which  may  support  or  dis- 
prove  the  conjecture  here  hazarded  of  the  affinity  of  this  species  to 
Xiphoteuthis,  I  sought  in  vain  for  such  indication  among  the 
specimens  of  BeL  clavatus  whiah  I  lately  obtained  from  the  upper 
])arts  of  the  Lower  Lias  of  the  Yorkshire  Coast. 

Oxfoud:  Jan.  12,  1866. 


The  RriATioNS  of  the  Minebal  SpBiyos  op  Ax  and  LrcHON,  Soithsbx 
Fkanc'k.  to  Metamorpuic  liocKS  AXD  Lines  of  Fissubb.  By  "IVTAf,  L.  Mabtik 
and  F.  Gabrioou.* 

THIS  very  brief  but  important  memoir  is  intended  to  point  out, 
by  reference  to  the  facts  in  a  single  instance,  the  relation  that 
exists  in  nature  between  thcdirection  of  lines  of  Mineral  Springs  and 
the  direction  of  systems  of  veins  and  recognized  axes  of  elevation. 
*  The  principle  of  parallel  directions,  applied  with  prudence  in  a 
region  already  geologically  studied,  may  help  to  decide  the  age  of 
the  different  disturbances  which  have  determined  the  points  of  emer- 
gence, and  therefore  to  class  the  Mineral  Springs  in  natural  geolo- 
gical groups,  which,  if  this  triple  study  be  complete,  would  coincide 
with  the  grouping  indicated  by  chemical  analysis  and  medical 
observation.*  These  coincidences,  therefore,  are  the  tests  of  the 
theory. 

The  groups  selected  are  the  Thermal  Springs  of  Ax  and  Luchon 
in  the  Pyrenees.  The  authors  show— ;/?rj/,  with  regard  to  Ax,  (A) 
that  there  are  two  classes  of  granitic  rocks — 1,  fine-grained,  with 


♦  Phyfeique  du  Globe  :  Etude  gt^logique  sur  les  Ijiux  Fulfureuses d'Ax  (Arit^gc), 
ct  Hur  \v  groupe  do  aources  auquel  oUes  se  nittuchont  :  Note  do  MM.  L  MartiD 
et  F.  Gariigou,  i»rct>eiit^e  par  M.  Daubr^e.    Ccmptes  Hendus,  Aug.  29,  1864. 
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UttA  ■riea»  PjMnog  into  goem,  miearflehitt,  and  tlmninons  idiiito ; 
9,  aoMie  grained,  with  large  blaish  erjrstals  of  orthoBe  and  silTerf 
mSem,  with  Uack  toormaline^  garnets,  pyrites,  amf^lM^e^  ftc.,  passing 
ialo  pmnatite.  It  is  with  the  latter  granites,  forming  large  veins 
basting  N.  27^  W^  that  the  Ax  springs  are  in  reUtion.  The  two 
graniteapass  one  into  the  other. 

(B)  These  veins  are  accompanied  by  a  system  of  parallel  fissares^ 
extending  throagh  the  stratified  rocks  to  the  Lower  Chalk,  thus 
fnng  tiie  age  of  the  system  of  disturhances^  which  belongs  to  the 
deratioti  of  Mont  Yiso. 

(C)  The  metemorphic  origin  of  those  tourmaline-granites  is  wdl 
MUfked  in  varions  ways: — 1,  in  the  stmctnre  of  ue  v^ns  them- 
nhrea;  2,  beeaose  the  granite-veins  only  traverse  rocks  containing 
sH  the  material  required  for  their  composition  ;  and,  S,  becanse  these 
TOBs^  which  are  comparativeljr  modem,  are  intersected  by  fissures 
and  eraeks  much  more  ancient,  which  is  easil j  understood  if  we 
admit  that  they  have  been  modified  and  brooght  into  their  present 
itatem  jM. 

Seeamdljff  with  regard  to  Luchon.  The  granites  here  are  per- 
fisctlj  identical  with  tiiose  of  Ax.  The  Mont  Yiso  disturbances  are 
repeated ;  and  the  springs  are  clearly  seen  to  be  in  the  direction  of 
N.  2T*  W.  It  is  not  sufficient  to  say  of  diem,  that  they  rise  at  the 
contact  of  granites  and  enclosing  stratified  rocks.  They  occur  in  a 
system  of  parallel  veins. 

The  Luchon  and  Bt.  B4al  district  permit  us  to  study  the  manner 
in  which  granites  behave  in  cases  where  the  rocks  are  alternately 
calcareous  and  siliceous.  The  granites  avoid  the  limestone,  arranging 
themselves  in  paraUel  planes  between  strata  of  limestone  and 
gneiss. 

It  is  probable  that  the  system  of  N.  27^  W.  fissures  originally 
permitted  the  issue  of  thermal  springs  containing  sulphur  and  soda 
like  those  now  issuing  at  Ax  and  Luchon  ;  and  that  the  metamorphic 
phenomena  were  thus  produced  on  the  rocks  through  which  the  waters 
passed.  The  action,  necessarily  elective,  has  chiefly  affected  the 
.silicated  rocks,  the  tourmaline-granites  and  pegmatites  having  been 
formed  at  the  expense  of  the  preceding  rocks.  The  gneiss  seems  to 
have  been  the  rock  best  adapted  for  transformation.  Where  lime- 
stone was  absent,  the  large-grained  granite  takes  the  form  of  veins 
foUowing  the  fissures.  Where  there  was  an  alternation  of  limestone 
and  siliceous  rocks,  the  granite  is  arranged  in  bands  alternating  with 
the  unchanged  rocks. 

The  elevation  of  the  Western  Alps  has  produced  in  the  same  dis- 
trict a  system  of  N.  24°  E.  fractures.  These  are  of  secondary  im- 
portance at  Ax  and  Luchon. 

A  relation  of  a  purely  geological  kind  exists  between  the  system 
of  springs  at  Ax  and  those  of  the  Eastern  Pyrenees.  There  is  also 
a  marked  chemical  distinction  between  the  waters  of  Ax  and  Luchon 
in  the  alkaline  reaction  of  sulphuret  of  sodium,  which  is  remarkable 
at  Ax,  and  absent  at  Luchon:  and  thus,  in  certain  respects,  Ax 
agrees  with  the  Eastern  PyreBfie3* 
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Lastly,  Ax  is  placed  at  the  intersection  of  three  important  sys- 
tem's ol'  disturbance,  parallel  to  three  axes  of  elevation,  and  generally 
it  seems  to  be  from  intersections  of  systems  that  thermal  springs 
rise  to  the  surface.  This  principle  may  serve  to  assist  in  making 
out  the  true  point  from  whence  the  system  of  thermo-mineral  waters 
issues. 


LeONHARD   TTtTD   GeINTTZ's    NeXJES  JAHRBrCH    YVU  MiXERALOOIB,    GbOLOOIB,   JJKD 

Pal^^^ntolooee.    Jahrgang  1864.    Heft  6. 

SO  much  interesting  matter  is  contained  in  this  number  of  the 
'  Jahrbuch,'  that  our  space  will  not  allow  us  to  devote  more  than 
a  few  words  to  the  consideration  of  the  subjects  treated  of  in  the 
several  papers,  of  which  there  are  seven. 

In  the  first  paper  (Ueber  die  geologische  Aufnahme  Schwedens) 
Professor  Erdmann  gives  a  notice  of  the  progress  recently  made,  and 
of  the  results  obtained,  by  the  Geological  Survey  of  Sweden.  It  is 
illustrated  by  lithographed  sections,  to  which,  however,  no  special 
reference  is  made  in  the  text ;  a  circumstance  the  more  to  be  re- 
gretted as  the  sections  appear  sufficiently  remarkable  to  merit  careful 
description. 

"i'lie  next  paper,  *  On  the  Occurrence  of  Freshwater  shells  at  the 
Irmolsberg,  near  Crock,  in  Thuringia*  by  Dr.  Giimbel,  with  a  Note 
by  Dr.  Geinitz,  is  sufficiently  important  and  interesting  to  British 
geologists  to  call  for  special  notice,  and  will  be  treated  of  separately. 

Dr.  Weiss,  in  his  paper  on  Von  Dechen's  Geological  Map  of  the 
Saarbriick  Coal-formation,  makes  known  the  occurrence  in  the 
*  Lower  Dyas'*  of  a  new  Crustacean,  which  the  author  refers  to  the 
genus  Estheria^  but  which  Dr.  Geinitz  describes,  in  a  note,  as  belong- 
ing to  the  genus  Leaia,^  under  the  name  of  Leaia  Bdntschiaim^ 
^iXxtv  the  discoverer,  Ilerr  Bantsch.  The  chief  interest  of  this  dis- 
covery lies  in  the  fact  that  the  three  varieties  of  the  only  species  of 
Leaia  hitherto  known — namely,  L,  Leidi^iy\  Lea  sp.,  L,  Leidt/i,  var. 
fViih'amsoniana,  Jones,  and  L,  Leidyi,  var.  Salteriana^  Jones,  are  of 
Carboniferous  age.  The  new  species  is  very  similar  to  the  varieties 
fVilliamsoniana  and  Salterinna, 

Passing  by  Ilerr  Deicke's  paper  *0n  the  Formation  of  the  Molasse- 
rocks  of  Switzerland,'  and  that  by  Ilerr  Bolsche  *0n  anew  Discovery 
of  Foj^sils  in  the  Rauchwacke§  of  the  Southern  Margin  of  the  Hartz,' 
we  come  to  an  important  memoir  by  Herr  Wolfgang  Eras,  *  On  the 
Felsite-tuffs  of  Chemnitz'  (Die  Felsittuffe  von  Chemnitz),  in  which 
the  author  describes,  and  gives  analyses  of,  the  three  principal 
varieties  of  the  Felsitc-tuff  of  the  Zeisigwald  near  Chemnitz,  as  well 


*  The  '  Ix)werPy}is '  (Geinitz),  comprising  the  Rothliegendes  ('  Lower  Red  Sand- 
stone' of  the  Durham  geologists),  may  be  regarded  us  the  *Ix>wcr  Permian'  of 
IVIurcliison. — Ed. 

t  I>r.  Dawson  has  lately  met  with  a  specimen  of  Daia  (and  two  or  more  of 
Ei<th(ria)  in  the  Carboniferous  rocks  near  Horton,  Nova  Scotia. — Ed. 

X  Either  of  Lower  Carboniferous  or  Upper  Devonian  age. 

§  A  member  of  the  *  Zechetein '  or  Magnesian  Limestone. — Ed. 
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M  (be  eomiMiet  Clajstone  of  the  'Kreoxbracli*  near  Chemoitx.  From 
kis  dhemical  inyestigatioiiB  he  deduces  the  probabilitj  of  the  origin 
of  the  Febite-tuff  being  exciasively  derived  from  the  minerals  fel- 
^er»  qnartiy  and  mica,  as  they  contain  all  the  chemical  snlMtancea 
aeceaaaiy  to  its  formation ;  and  he  also  shows  that  the  composition 
of  the  compact  Clajstone  is  so  similar  to  that  of  the  Felsite-tuff,  that 
the  mnterinls  of  both  appear  to  be  identical,  althongh  certain  other 
frcts^  especiaUjT  the  columnar  character  of  the  former,  show  with 
eqoal  deamess  that  plntonic  forces  contributed  actively  to  its  fomui- 
tion,  in  contradistinction  to  the  purely  sedimentary  origin  of  the 
Felsite-tnlE 

The  last  paper  is  *  On  the  Occurrence  of  Hatchettine  at  Wettin,' 
lij  Herr  Wagner,  and  relates  merely  to  the  occurrence  of  that  mineral, 
in  matiwfl  which  have  hitherto  been  supposed  to  be  Osokerite,  in  the 
Bojal  Coal-mine  at  Wettin,  in  association  with  a  notable  quantity  of 
Toek-oiL^ — H.  IL  J. 


zizrvzzrwB. 


Thb  Phtsicai.  Gkologt  and  Gbographt  of  Great  Britain.  Six 
Leetares  to  Working  Men,  delivered  in  the  Royal  School  of 
ICinea  in  1863.  By  A.  a  Baxsat,  F.R.S.,  Local  Director  of  the 
Geological  Survey  of  Great  Britain.  Second  Edition.  12mo. 
Stanford,  1864. 

PROFESSOR  RAMSAY'S  Lectures  make  a  charmiDg  little  book, 
written  with  all  the  freshness  and  simplicity  of  a  novice  taking 
up  the  pen  for  the  first  time,  and  contrasting  as  much  with  the  stilted 
phraseology  of  the  ^ text- book'  writers  as  the  natural  voice  of  a 
singer  or  preacher  refreshes  the  ear  wearied  with  falsetto.  The 
Lectnrer  is  under  no  such  disciplined  restraint  as  Professor  Phillips 
imposes  upon  himself  in  the  work  lately  noticed,  but  gives  the  reins 
to  his  fancy,  and  makes  a  succession  of  flights  at  all  the  great 
speculative  questions  of  the  day. 

If  the  '  working  men'  expected  no  more  than  a  dissertation  on 
Practical  Geology,  they  must  have  been  agreeably  surprised  to  find 
themselves  flattered,  instead,  with  an  exposition  of  the  most  '  ad- 
vanced' views  of  their  lecturer.  For,  while  exhibiting  in  a  lively 
and  intelligible  manner  the  G<K)logy  of  this  country,  of  Wales,  and 
of  Scotland, — the  topographical  distribution  of  the  strata  and  their 
various  character,  with  their  influence  on  the  scenery,  and  on  the 
occupations  of  the  inhabitants, — he  contrives  to  discuss  the  origin  of 
rocks  and  rivers,  the  action  of  glaciers  and  atmospheric  agencies  in 
moulding  the  surface  of  the  land,  the  excavation  of  lake-basins,  the 
formation  of  mineral  veins,  and  many  other  subjects  of  equal  interest. 
*  Denudation'  very  properly  forms  a  prominent  topic ;  denudation  in 
lU  its  aspects — by  rivers,  by  rain,  by  glaciers,  by  the  sea.  Every  for* 
mation  is  but  so  much  old  material  worked  up  again,  with  a  small 
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infusion  of  comparatively  now  matter — organic  or  Tolcanic — accord- 
ing: to  the  spirit  of  the  times. 

The  most  famous  of  geological  denudations — the  Wealden  area^- 
lias  been  common! j  attributed  to  the  action  of  the  sea;  and  Mr. 
Darwin  once  calculated  the  exact  time  its  excavation  must  have 
occupied,  if  eaten  out  bj  the  waves  at  the  rate  of  an  inch  in  a  century. 
Mr.  Ramsay  proposes  to  accomplish  the  same  feat  by  '  atmospheric 
influences,*  which  would  probably  require  as  many  hundreds  of 
millions  of  years  as  the  other  fantasy.  The  denudation  of  the  Weald 
may  have  been  connected  with  the  scooping  out  of  the  last  portion  of 
La  Manche  before  the  opening  of  the  Straits  of  Dover ;  for  there  is 
evidence  that  the  Chalk  region  of  East  Kent  was  continuous  with  that 
of  Calais  until  after  the  immigration  of  the  present  Flora  of  the 
Downs  ;  and  it  is  pretty  certain  that  the  peculiar  vegetation  of  the 
Hastings  Sand-rock,  with  its  Tonbridge  and  Azorean  ferns,  had  been 
established  at  an  earlier  period.  The  localisation  of  plants  and 
animals  was  accomplished  by  those  very  agencies  of  which  we  are 
accustomed  to  speak  in  terms  as  though  they  were  cataclysmal ;  but  it 
is  more  than  probable  that  during  all  those  changes  of  level  and 
contour  the  country  would  have  exhibited  to  a  spectator  of  human 
capacity  the  aspect  of  supreme  repose. 

Mr.  Kamsay  tells  us  that  the  outlines  and  extent  of  all  our  coal  - 
fields  are  determined  by  *  denudations,'  and  implies  that  they  may  all 
have  once  been  continuous.  This,  however,  is  scarcely  consistent 
with  Mr.  Prestwich's  evidence  of  the  thinning-out  of  the  strata 
towards  the  margin  of  the  Coalbrook  *  Basin,'  nor  with  the  prevalence 
of  ripple-marked  sandstones,  especially  in  Lancashire,  proclaiming 
*  old  sea-margins.*  Whether  the  coal-measures  were  formed  on  low 
islands,  or  in  swamps  like  the  'Great  Dismal,'  they  must  have  been 
limited  formations;  and  the  existence  of  a  coal-field  in  America  as 
big  as  Great  Britain  does  not  raise  a  probability  of  many  others 
having  been  as  large. 

Tiie  origin  of  Lake-basins  is  a  pet  subject  with  the  Lecturer.  He 
admits  that  his  views  have  met  with  little  favour  hitherto,  but 
expects  they  w^ill  ultimately  be  received.  And  received  they  may 
be  to  some  extent, — but  when  it  is  proposed  to  explain  the  origin  of 
nearly  ail  the  lake-basins  in  the  world  by  the  excavating  power  of 
Ice,  in  former  times,  a  large  demand  is  made  on  our  capacity  of 
belief.  Our  own  Lakes,  those  of  Westmoreland  for  example,  have 
usually  been  supposed  to  occupy  depressions  caused  by  faults. 
We  do  not  assert  that  this  is  the  true  explanation ;  but  we  regret 
that  Mr.  Ramsay,  when  citing  many  other  speculations,  never  men- 
tions this.  The  most  important  testimony  in  favour  of  the  Ice- 
theory  is  that  of  Sir  W.  Logan,  who  states  that  the  great  American 
Lake-basins  are  depressions,  not  of  geological  structure,  but  of  denu- 
dation. And  he  seems  inclined  to  believe  that  glacial  action  has 
been  one  of  the  great  causes  which  have  produced  those  depres- 
sions. Mr.  Ramsay's  notions  about  Rivers  and  River-valleys  will 
probably  cause  some  astonishment  to  the  disciples  of  Mr.  Hopkins. 
Starting  with  the  undeniable  postulate  that  river-valleys  are  not 
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conneeted  with  fhKstare^  he  goes  on  tacitlj  assaming 
that  liTers  alwajB  make  their  own  channels.  The  style  of  demon* 
itntion  is  peenliar.  Referring  to  the  Vale  of  Beading,  he  asks : 
'How  did  the  Thames  find  its  way  through  what  was  once  that  great 
■nbroken  scarped  harrier  of  Chidk  now  called  the  Chiltem  HiUs  ?  * 
The  answer  is  grand  s  *  Sach  phenomena  are  not  confined  to  tiiia 
river  alone— tif  ts  a  iriek  ihtU riven  have* 

The  great  Birer  Niagara  haa^  it  is  tme,  cnt  its  way  back  nnaided 
W  any  apparent  fissure,  like  the  miniature  Chines  of  the  Isle  of 
Wight.  jBut  it  has  been  demonstrated  that  the  Wealden  area  could 
■ol  have  been  raised  to  such  an  elevation  as  it  has  without  producing 
IsMirea  in  the  very  situations  now  occupied  by  the  river^channels; 
nd,  although  these  fissures  may  have  borne  no  proportion  to  the 
wide^  winding  vidleys  that  now  intersect  the  downs,  it  is  satisfactory 
to  know  that  we  have  in  them  a  directing  cause. 

The  marvek  effected  by  atmospheric  agencies  are  not  less  remark- 
able than  those  of  rivers  and  glaciers.  The  geologist  may  now 
ranove  any  amount  of  limestone  by  means  of  sour  peat-water — as 
Hannibal  dissolved  the  Alps  with  vinegar.  But  we  need  go  no 
Ikrtim  than  our  own  Chalk  Downs  to  see  the  action  of  rain  on  a 
•tratum  of  easy  solubility.  The  *  swallow-holes '  have  been  a  fer- 
tile sutject  for  contradictory  speculation;  and  wherever  the  surface 
of  the  Chalk  has  been  covered  only  l^  loam  and  gravel,  it  is  furrowed 
sad  eroded.  The  fantastic  outlines  of  the  Chalk  seen  in  some  of 
the  raflway-banks  near  London  could  never  have  been  exposed  to 
the  action  of  the  sea,  but  have  rather  been  formed,  since  the  depo- 
sition of  the  brickearth  over  thera,  by  tho  silent  infiltration  of  rain- 
water dissolving  the  carbonate  of  lime  and  carrying  it  away  laterally, 
sod  leaving  the  iron-stained  siliceous  residue. 

When  speaking  of  the  use  of  decomposed  granite  in  the  manu- 
facture of  porcelain,  Mr.  Ramsay  asserts  that  he  has  seen  granite 
*  which  had  never  been  disturbed  by  the  hand  of  man,  that  for  a 
depth  of  twenty  feet  or  more  might  be  easily  dug  out  with  a  shovel.' 
A  fact  like  this  speaks  as  emphatically  for  the  long  exposure  of  our 
Cornish  moors  as  any  evidence  derived  from  the  succession  of 
organic  life  can  prove  the  lapse  of  time  while  the  Secondary  rocks 
were  forming.  The  aspect  of  high  antiquity  presented  by  tho 
Scottish  Mountains  is  explained  by  the  statement  of  the  Lecturer, 
that  the  carving-out  of  those  peaks  and  ridges,  clifis  and  valleys,  com- 
menced before  the  time  of  '  that  extremely  venerable  formation,  the 
Old  Red  Sandstone.' 

We  are  obliged  to  pass  over  Mr.  Ramsay's  views  on  the  relations 
of  the  Stratified  and  tho  Igneous  rocks,  and  ttio  origin  of  Metamor- 
phism.  But  we  will  mention  that  in  an  early  page  he  gives  the 
weight  of  his  authority  for  the  observation  that  there  are  vesicular 
lavas  of  Carboniferous  age ;  thus  dispelling  the  silly  and  improbable 
speculation  that  sub-aerial  volcanoes  had  no  existence  until  the 
Tertiary  age. 

In  the  lecture  on  mining^  Mr.  Ramsay  gives  a  wholesome  caution 
to  those  who  are  desirous  of  embarking  in  such  speculations.     The 
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Yankee  scoundrel,  who  imposed  on  our  credulous  folks  with  his 
machine  for  finding  gold  where  no  gold  existed,  made  good  his 
retreat,  but  we  trust  his  ill-gotten  British  gold  has  ere  now  faded  into 
greenbacks.* 

We  are  tempted  to  quote  some  passages  respecting  Coal ;  but  the 
following  will  probably  be  less  familiar  : — 'Late  in  the  last  century, 
there  were  still  iron-furnaces  in  the  Weald  of  Kent  and  Sussex. 
The  last  furnace  is  said  to  have  been  at  Ashbumham;  and  every  here 
and  there  you  may  now  see  heaps  of  slags,  overgrown  with  grass, 
and  the  old  dams  which  supplied  the  water  that  drove  the  water- 
wheels  that  worked  the  forges  of  Kent  and  Sussex.  It  is  said  that 
tlie  cannon  that  were  used  in  the  fight  with  the  Spanish  Armada 
came  from  this  district ;  and  the  rails  round  St.  Paul's  were  also 
forged  from  the  Wealden  iron.' 

We  must  give  one  parting  word  of  commendation  to  the  admirable 
little  Geological  Map  which  foims  the  frontispiece,  and  is  a  perfect 
bijou  in  its  way.  The  woodcut  sections  of  strata,  small  as  they  are, 
answer  their  purpose  well. 


The  Geology  op  London  and  Neighbouring  Country. 

Memoirs  of  the  Geological  Survey  of  Great  ERrrAiN  axd  of  the  Mvseux 
OF  Practical  Gkoloqt.  The  Geology  of  parts  of  Middlesex,  Herts, 
Bucks,  Berks,  and  Surrey.  (Sheet  7  of  the  Map  of  the  Geol.  Survey 
of  Great  Britain.)  By  William  Whitaker,  B.A.  (Lend.),  F.G.S.  Published 
by  Order  of  the  Lords  Commissioiiers  of  Her  Majesty's  Treasury.  8vo.  Loudon : 
Longman  &  Co.    1864. 

rjlIIIS  Memoir,  explanatory  of  *  Sheet  7'  of  the  National  Geo- 
-^  logical  Map,  is  a  good  example  of  what  a  painstaking,  con- 
scientious, and  well-read  Geologist  of  the  Survey  can  do, — of  tlie 
admirable  working  of  the  national  Institution  that  comprises  the 
Geological  Survey,  Museum  of  Practical  Geology,  and  School  of 
Mines  under  an  eificieut  and  congenial  Directorship, — and  of  the 
poor  printing  and  paper  with  which,  as  usual,  the  Government 
delights  to  honour  these  valuable  Memoirs.  Although  marked  *  7  ' 
on  the  cover,  this  monograph  of  local  geology  is  the  thirty-sixth 
of  the  useful,  but  badly  printed.  Memoirs  *  issued  with  the  Sheets 
and  Quarter-sheets  of  our  great  Geological  Map,  which,  gradually 
6j)rca(ling  its  illustrative  colour-patches,  complex  but  orderly,  from 
Cornwall  and  Wales,  over  the  Southern,  Western,  and  Midland 
Counties,  and  among  those  of  North  Britain,  has  elucidated  the 
underground  structure,  with  its  veins  of  metals,  seams  of  coal,  and 
sheets  of  well-waters,  just  as  the  workman's  polish  brings  out  the 
irregularly  regular  grain,  and  the  well-ordered  though  mazy  veiu- 
ings,  of  wood  and  marble. 

Within  the  limits  of  *  Sheet  7,'  including  the  western  part  of 
Loudon  and  the  neighbourhoods  of  Uxbridge,  Windsor,  Wycombe, 

♦  If  wo  include  the  Map-sheets  and  Memoirs  of  the  Irish  Siurey,  there  have 
been  upwards  of  fifty  published. 
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nd  Watfiird,  tbe  Hancnr  hu  to  deal . 
wilb— I.  The  Cretacsons  Series,  con-     ^ 
rfidng    oC^-l.  Lower  Greenund,  ob- 
Kimly  recognued,    however,  bj  the 
boring  of  tbe  Hunpsteid  Well ;  2.  Gault 
fpnbftbljr  200    feet  thick)  ;  8.  Upper     £ 
OrMnswd  (abont  70  feet  thick  nnder     ^ 
London) ;  4.  Lower  or  fiint-len  Chalk 
(400  <»  WO  feet);  5.  Chalk-rock  (one     ^ 
cr  eme  pecoliar,  thin,  hard,  fbanliferont 
baods,  that  Ur.Whitaker  baa  described   , 
in  tbia  Hemoir  and  elaewhere);  and,  6.     "^ 
Upper  Chalk  (about  300  feet):  also  local 
pMebes  of  'Reoonstnicted  Chalk,'  and     h 
<f  'CUy-witb-flinta.'    The  formermnat 
hna  been  re-arranged  before  thelajring 
down  of  the  'Reading  Beda;'  but  the 
latter  (noticed  also   under    the    same  d 
■ante*  bl  H.  E.  Hubert  as  oeeurringi  - 
b  Fiear^)  Mr.  Whitaker  thinks  m^^ 
be  of  eereral    different    agei^  having 
kei^  and  periius  now  being,  formed  bj 
Cwolnliop  of  toe  Chalk  by  peroolating 
■  ilwa     II   Of  the  Eocene  Series,  we 
kave— I.  Tin  Thanet  Sand  (found  in 
Lmdon  wflUs  to  vsiy  from  13  to    44 
reet),which  soon  thins  out  westward,  but 
ii  thicker  to  the  east.    2.  The  Woolwich 
ud  Reading  Beds  (from  25  to  90  feet), 
occnpying  along  the  strike,  and  in  very 
numeroui  ontliers,!  a  considerable  area 
in  *  Sheet   7.'     3    The  London    Clay 
(ranging  from  380  to  440  feet  in  thick- 
ness near  London,  thicker  to  the  E.  and 
thinning  to  the    W.)  is,  of  course,  an 
important  feature  in  tlie  geologj  of  tbe 
London  district ;  and  with  its  revised 
and  augmented  lists  of  fossils,}   (even 

■L'ArgilaiSiln;seeOioL.HAa,voLLp.I20.  , 
t  Thii  is,  of  coon^,  a  word  in  frequent  nae  in 
the  Hpmoir ;  and  ao  iB  the  word  '  lalier,'  as  sp- 
plird  Ifl  a  limited  area  of  lover  strata  nipooed 
bj  ■  local  druudBtioD  of  upper  strata.  Mr.  Jukes  ' 
(mhis  'Maanal,'  Siul  t-diL)  usee  tJiis  word  dif- 
fi-nntlj,  namelj,  for  a  particular  bed  iotercalated 
aiDODg  oChrr  bedH.  Thf  former  ose  of  the  vord, 
boverer,  not  onl;  seenks  very  appropriate,  but 
ii  ^An,  liBnag  been  ictrciduced  tn  a  Qeolwicttl 
Bnrrey  Memoir  before  1861,  It  is  lie  'Ouflipr- 
bj-protmsion '  of  Mc.Hartin. 

\  For  the  vicinitj  of  LoodoD  only.    The  to- 
hmie  oir  lbs  Palaontogisphical  8c*det7'i  Mono-  _ 
gnphs,  latelj  published,  adds  to  their  Dumber. 
VOL.  II. — HO-  VIII.  V 
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its  microscopic  rhizopods,  &c.  are  now  tabulated,)  it  has  a  large 
chapter  in  this  Memoir.  4.  Of  the  Bagshot  Series^the  equivalent 
of  the  great  Nummulitic  Series  of  Europe,  Asia,  and  North  Africa — 
only  the  lower  member  (near  Windsor  and  as  outliers  at  Hamp- 
stead  and  Highgate)  is  shown  in  this  Sheet ;  the  great  typical  mass 
occurring  in  the  neighbouring  *  Sheet  8  '  (not  yet  described). — III. 
As  old  portions  of  the  Post-Pliocene  Series,  and  as  *  Drifts  of  the 
Hip:hf»r  Levels,*  Mr.  Whitaker  notices  tlie  Boulder-clay,  his  *Clay- 
with-flints,'  the  High-level*  Brickearth,  and  High-level  Gravel, 
both  the  pebbly  and  the  angular.  Here  also  he  notices  the  *  Grey- 
wethers  *  and  'Pudding-stones,*  that  lie  about  the  surface.  As  later 
Post-Pliocene  deposits,  the  Valley-gravel  (with  flint-implements) 
and  its  Brickearth,  and  the  recent  Alluvium,  complete  the  list. 

Throughout  these  descriptions  the  Author  has  carefully  referred 
to,  iind  fully  quoted,  Mr.  Prestwich's  researches  on  the  Tertiary  and 
Post-Tertiary  deposits  (indeed,  the  Geological  Surveyors  have 
accepted,  with  due  acknowledgment,  Mr.  Prestwich's  maps  and 
sections  as  a  basis  for  their  own  work  in  detail);  and  he  evidently 
feels  a  pleasure  in  finishing  the  lines  and  filling  in  the  tints  of  the 
masterly  sketches  of  the  *  London  Tertiaries,*  the  *  Drift,*  and  the 
'  Flint-implement-bearing  Gravels,'  that  Mr.  Prestwich  has  set 
before  Geologists. 

The  *  Form  of  the  Ground,*  some  very  suggestive  remarks  on  the 
*  River- valleys,'  and  notes  on  '  Disturbances,'  follow.  There  are 
also  three  Appendices ; — two  on  Well-sections,t  carefully  tabulated ; 
and  one  on  the  likelihood  of  there  being  an  underground  ridge  of 
older  rocks  f  along  the  Valley  of  the  Thames,  as  hinted  at  by 
De  la  Beche,  well  described  (though  unseen)  by  God  win- Austen, 
and  proved  by  Prestwich;  and  with  this  Mr.  Whitaker  gives  the 
very  instructive  diagram  here  copied,  which  is  itself  equal  to  a 
chapter  on  the  geological  structure  of  the  South-east  of  England^ 
showing  in  detail  what  Mr.  E.  Hull's  sketch -diagram  (in  his  *  Coal- 
fields,' 2nd  edit.,  p.  258)  boldly  indicates  in  a  general  manner. 

Seventeen  woodcuts,  for  the  most  part  indifferently  printed,  illus- 
trate the  terraces  of  gravel  near  Maidenhead, — characteristic  pit- 
sections  (some,  as  Brockwell  Hall  Brickyard,  not  previously  noticed), 
— and  sections  across  the  country,  showing  form  of  ground,  disloca- 
tions, and  other  features,  as  at  Windsor,  Bushey,  Lane  End,  Bennett's 
End,  and  elsewhere.  A  good  Index  of  Places  adds  value  to  the  work. 

The  Author  throughout  has  evidently  had  a  sharp  eye  for  the 
Economics  of  Geology,  such  as  Brickmaking,  Pottery,  Soils,  Water- 


*  Mr.  Whitaker  applies  the  words  *  High-level  Gravel '  to  that  on  the  plateaux, 
and  ' Low-level  Gravel*  to  that  of  the  valleys  and  so  often  left  in  terraces.  Tliis 
appears  more  correct  than  terming  the  highest  of  the  Terrace-gravels  *  High- 
levol,'  and  leaving  the  Plateau-gravel  higher  still. 

t  That  of  Colney  Hatch  appears  to  have  been  left  out  by  mischance.  Mr. 
"Whitaker  expresses  a  wish  to  be  informed  of  any  new  sections  and  well-diggings. 

{  We  have  seen  the  specimen  of  Lower  Carboniferous  Posidonomya  that  was 
brought  up  by  the  borer  from  these  old  rocks  at  Harwich,  mentioned  at  p.  252  of 
the  GeoL  Soc.  Journal,  vol.  xiv. 
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rapplj,  Ac;  but  without  that  his  pages  are  quite  full  enough  of 
good  sound  Greologj,  based  on  well-observed  facts  and  judicious 
reasoning. 


Thb  Structure  of  Belemnites,  with  an  Account  of  a  New 

Genus  {Xiphoteuthis,)    By  Professor  Huxley,  F.R.S.,  &c. 

MncoiRa  of  ths  Geological  Surykt  of  thb  United  Kdcgdoic.  Figures  and 
Descriptions  illustratitb  of  Britisr  Organic  Remains,  Monograph  II. 
8ro.     Accompanied  by  three  folio  Plates.     1864.    London:  Longman  &  Cu. 

THIS  Memoir  conveys  the  results  of  the  Author's  careful  obser- 
vations on  the  structure  of  the  Belemnitidfls  as  shown  by  more 
complete  specimens  of  Belemnites*  than  previously  described,  and 
comprises  an  account  of  his  new  genus  XipAoteu/kis,  founded  on 
some  nearly  perfect  specimens  lately  discovered  by  Mr.  Day  in  the 
Lias  of  Charmouth. 

Of  all  the  extinct  forms  of  animal  life,  few  perhaps  have  received 
more  attention  than  the  Belemnite  and  its  allies, — a  group  charac- 
terising the  Secondary  strata.  Without  entering  into  the  intricate 
book -hi  story  of  these  curious  fossils,  noticed  even  by  P.  Belon  and 
6.  Agricola  (1653-58)  under  the  name  of  '  Belemnites,'  Mr.  Huxley 
has  selected  the  more  recent  and  important  observations  bearing 
upon  the  structure  of  the  Belemnite,  and  its  relationship  to  existing 
Cephalopods,— namely,  those  by  Buckland  (1829,  1836),  Voltz  (1830, 
1836,  1840),  Munster  (1830),  Agassiz  (1835),  Quenstedt  (1839, 
1849,  1852),  Duval  Jouve  (1841),  D'Orbigny  (1842),  Pearce  and 
Cunnington  (1842),  Owen  (1844),  Mantell(1848),  Woodward  (1851, 
1856),  and  Pictet  (1854). 

The  Belemnite,  as  usually  found,  consists  simply  of  the  well- 
known  subcylindrical  calcareous  fossil  so  called  (the  *  Thunderbolt,' 

*  St.  Peter's  Fingers,'  &c.  of  peasants).  This  is  the  *  guard '  or 
'rostrum,'  with  a  conical  cavity  ('alveolus')  at  its  broader  end,  con- 
taining a  conical  series  of  numerous  chambers  (Moculi,'  Huxley), 
enclosed  in  a  thin  sliell-wall  (*  conotheca,'  Huxley),  and  traversed 
vertically  ono  ne  side  (middle  of  the  ventral) by  the  'siphuncle.*  This 
chambered  portion  is  the  *  phragmacone'  (Owen).  Continuous  with 
the  upper  part  of  the  •  conotlieca,*  is  sometimes  found  a  thin  shelly 
substance  (*  pro-ostracum,'  Iluxley),  which  has  l)een  the  subject  of 
much  discussion,   as  to  its   presumed   identity  with  the   *  pen  '  or 

*  osselet'  of  the  recent  Cuttlefish.  'According  to  Dr.  Huckland,  this 
part  is  a  corneous,  or  shelly,  and  more  or  less  completely  nacre- 
ous extension  forward  of  the  lip  of  the  "  phragnmcone."  Accord- 
ing to  Agassiz,  it  is  a  "pen"  identical  with  that  of  the  so-called  Lo- 
ligo  Bol/ensis,  &c.  According  to  Voltz,  it  is  a  "  pen  "  analogous  to  that 
of  Loltffo  Bollensis.  According  to  Mantell  and  Quenstedt,  it  is  a  broad 
dorsal  plate,  more  or  less  corneous  in  the  middle,  and  with  two 
strong  calcitied  "  asymptotic  bands." '     Prof.  Huxley  is  now  enahled 


♦  In  the  Collections   of  the  Kev.  J.  Montffiore.  Mr.  Henry  Norn's,  sen..  auU 
Mr.  Day,  and  in  the  Briti.sh  MuBeum. 
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to  prove  that  this  important  part  in  the  Selemnitida  corresponde 
with  a  portion  only  of  the  *  pen'  of  the  Cuttlefish;  and  for  that 
reason  he  gives  it  the  special  name  of '  pro-ostracum  :'  he  also  points 
out  tliat,  in  specimens  he  has  examined,  this  part  presents  three  dis- 
tinct types  of  form : — Ist  (as  in  Belemnites  elongatus\  ^prolonged  as 
a  broad  spatulate  plate  along  the  whole  length  of  the  dorsal  region  of 
the  mantle,  and  produced  laterally  and  inferiorly,  for  an  unknown 
distance,  along  the  lateral  and  ventral  regions  of  the  body :'  2nd  (as 
in  B,  attetmatus,  which  is  probably  the  same  as  B,  Owenn  and  B, 
l*uzosianus\  it  is  *  very  thin,  apparently  horny,  or  imperfectly  cal- 
cified, in  the  dorsal  region,  and  supported  laterally  by  two  thin 
calcareous  bands,  or  pillars,  which,  inferiorly,  expand  upon  the 
"  conotheca  : "'  3rd  (as  in  Xiphoteuthis  elongata),  very  long  and 
nai-row,  partly  flat,  partly  subcylindrical :  and,  4thly  (as  in  a  Belem- 
fiotiuthis  in  the  British  Museum),  a  different,  but  not  yet  determin- 
able, form.* 

The  *  conotheca '  on  its  outside  bears  certain  curved  lines,  which 
arc  of  importance  in  the  study  of  Belemnites^  in  consequence  of 
their  being  regarded  as  indicative  of  the  probable  form  of  the  edge 
(often  missing)  of  the  '  pro-ostracum.'  These  '  conothecal  striae ' 
differ  very  considerably  in  specimens  hitherto  observed  by  Voltz, 
Quenstedt,  D^Orbigny,  and  others.  Prof.  Huxley  remarks  on  this 
point : — 

'  If  the  arranprement  of  the  conothecal  lines  indicates  the  form  of  the 
''  pro-ostracum,"  and  vice  versdy  the  majori^  of  Belemnites  ought  to  have  a 
two-banded  "  pro-ostracum  *'  like  that  of  A  Puzonumus ;  and,  on  the  other 
linnd,  the  peculiar  arranc^ment  of  the  ''conothecal"  lines  of  the  present 
'*  phracrmacone  ''  [from  the  Ammonites-obtusus  zone  of  the  Lias,  and  in  the 
Rev.  J.  Montefiore*8  Collection]  ought  to  indicate  that  it  was  associated 
with  a  different  kind  of  pro-ostracum ;  and,  so  far,  there  may  be  ground  for 
eui?pecting  that  it  belonged  to  some  of  the  species  which  have  "  pro-ostraca  *' 
like  that  of  B.  Bniguierianus.  But  I  am  by  no  means  satisfied  of  the  jus- 
tice of  Voltz's  assumption,  which  D'Orbigny  and  others  adopt, — that  the 
"  conothecal  lines  '*  must  indicate  the  form  of  the  *'  pro-ostracum ;"  since 
the  latter  may  readily  have  been  modified  by  the  deposition  of  shelly  matter 
upon  its  exterior,  after  its  first  formation.' 

Prof.  Huxley  demonstrates  that  certain  true  Belemnites  were  pro- 
vided with  hooks  on  the  arms,  horny  beaks,  and  a  large  ink-bag. 
These  features,  as  well  as  the  *  pro-ostracum,'  '  conothecal  striae,'  and 

*  As  it  seemB  to  have  escaped  notice,  and  is  certainly  of  interest,  we  may  remark 
tlint  Huffon  in  1774  recognized  in  some  well-preserved  Belemnites,  which  he  very 
clearly  describes,  dug  up  from  Oolitic  clay  at  Mont  hard,  a  sort  of  appendix^  tvM- 
thnntvs  with  the  coating  of  thi  little  chambered  cone  of  the  Bclemnite,  of  a  yeUou^ 
iah  colt 'It  r,  cafcarrous  iii  suftstance  like  the  shell,  extremely  ttmdrr,  and  having  the 
form  of  a  vnde  flattened  fuvnely  nearly  turn  inches  long,  and  tapering  from  one  inch 
at  tht'  tridist  to  six  lines  at  its  junction  with  the  Belemnite.  Although  Buffon  could 
not  decide  what  Belemnit<*8  really  were,  yet  he  distinctly  called  the  attention  of 
Naturalists  to  the  fact  that  they  had  not  hitherto  recognized  all  the  parts  of  these 
curious  sliolls  ;  and  he  suggested  that  this  additional  evidence  of  their  structure 
might  assist  in  determining  the  class  to  which  they  really  belong.  (S^e  '  Explica- 
tion do  la  Carte  Geol.  de  France,'  vol.  ii.  p.  347,  &c.) 


Reviews:  Huxley — BelemnitidtB.  69 

peculiar  cuticle  of  the  'guard'  (in  i?  elongaetis)y  are  extremely 
well  shown  io  Liassic  specimens  (from  the  collections  above  lucu- 
tioned)  beautifully  figured  in  the  plates  of  this  Monograph.  The 
Author  states,  that,  with  an  ink-bag  1*4  inch  long  and  '55  inch 
broad,  the  shell  of  B.  elongatus  would  be  (from  apex  to  mouth  of 
' phragmacone ')  o*35  inches  long,  the  'guard '  being  21  inches  long 
from  its  apex  to  its  expansion  at  the  base  of  the  *  pnragniacone,* 
and  '25  inch  broad;  and  he  suggests  that  *  these  measurements  may 
enable  one  to  form  a  rough  estimate  of  the  size  of  *  guard '  which 
appertained  to  any  detached  ink-bag,  and  vice  versa.  We  may  nlso 
suggest,  that,  finding  an  ink-bag  in  the  clay,  the  collector  may 
hence  be  led  to  make  careful  examination  throughout  a  calculated 
distance,  in  a  line  with  it,  for  other  parts  of  the  animal.  According 
to  the  figured  specimen  of  the  above  measurements,  tlie  arms  and 
hooks  would  be  about  two  inches  in  advance  of  the  ink-bag. 

Naturalists,  having  now  a  perfect  Belemnite  before  them,  cau 
affirm,  with  Buckland  and  Woodward,  the  existence  of  the  ink-bag 
as  a  matter  of  direct  observation.  The  ink-bearing  *  Belemnosepia  * 
of  Agassiz  and  Buckland  is  therefore  a  Belemnites^  and  does  not 
belong  to  the  TetUhidce  or  Squids.  Mr.  Huxley  dwells  also  on  the 
relationship  of  Belemniles  and  Belemnoleuthis,  the  latter  of  which, 
he  thinks,  will  prove  to  have  a  *  ])ro-ostracum '  of  peculiar  form. 
AcauthoteuthiSy  founded  on  incomplete  remains  in  the  Solenhofen 
Oolite,  may  belong  either  to  the  better  known  Belemuites,  Belemno- 
ieuihis,  or  Piesioteuthis,  or  even  to  Keleeno, 

The  new  Cephalopodous  Genus  described  in  Professor  Huxley's 
Monograph  has  been  hitherto  imperfectly  known  by  a  fraj^meiitary 
specimen  in  the  Geological  Society's  Museum,  and  ri;:;ine(l  and 
described  by  De  la  Beche  in  1829  as  Orthoccrn  ilojujnta  (Geol. 
Transact.,  2ud  ser.,  vol.  ii.  p.  28,  pi.  4,  tig.  4);  but  its  real  nature 
was  first  revealed  by  some  fine  specimens  found  by  Mr.  Day  in  the 
lower  part  (Belemuitc-beds)  of  the  Middle  Lias  near  Lymij- Regis. 
It  consists  of  a  narrow,  cylindrical,  structureless  *  guard,'  about 
3  inches  long,  about  Jth  inch  thick,  and  containing  a  long  ta|)eriiig 
*  phraginocone,' the  chaml>ers  of  which  much  resemble  those  of  an 
Orlhoceras,  The  *conotheca'  passes  upwards  into  a  remarkable 
*pro-ostracum,'  nearly  12  inches  long  ;  at  its  base  it  is  a  flat  band 
only  -30  inch  broad,  narrowing  to  about  '2  inch;  in  its  upper  half, 
widening  and  becoming  convex,  it  is  '5  inch  broad,  and  then  taj)ers 
to  a  point.  Jt  has  a  polished  surface,  wrinkled  transversely  just 
l>ehiw  its  widest  part.  It  is  composed  of  concentric  lamelhe,  wiili 
libres  perpendicular  to  their  j)lanes,  as  in  the  *  guard  '  of  an  ordinary 
Belemnite.  No  ink-bag,  hooks,  nor  beaks  liave  yet  been  found 
associated  with  this  internal  shell,  which  is  generically  distinguished 
from  other  Bclemnitidfe  by  the  form  and  structure  of  its  *  pro- 
o>tracum,'  its  long,  narrow,  deep-chambered  *  phragmoconc,'  and  its 
cylindrical  *  guard.' 

'  The  <ren(?ra  hitherto  enunierat<Ml,'  says  Mr.  Iluxloy,  'in  the  family  of  (ho 
BiktnnU<ej  chiu'acterizod  among  the  Dibranchiate  Cvphalopoda  by  possessing 
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H  dtrai^^ht,  chambered,  siphunculated,  internal  shell,  or  '' phragmaoone,** 
are  Boletnnites,  BdeitmiteUa,  BekmnoUidhiSy  Belopiera^  and  ComaUnihis,  To 
tlicse  Xij)hot€uthi8  mmst  now  be  added ;  and  I  think  it  very  probable  that 
by-aud-by  it  will  be  found  necessary  to  subdivide  Bdenmites^  the  difference 
between  the  "  pro-OHtraca  **  of  B,  Bnifftuerianus  and  B.  Pwsorianus  being, 
probably,  of  ireneric  importance.  The  extent  of  our  knowledge  of  the 
structure  of  these  different  genera  in  very  unequaL  Of  Bdenmotetdhis,  the 
body  and  arms,  hooks,  ink-bag,  and  internal  shell  are  aU  known,  few  fos- 
silized animals  having  left  more  complete  remains ;  of  BeienmUes,  the  sped- 
iiiens  described  in  this  pa})er  have  made  known,  for  the  first  time,  the  form 
and  prt)portions  of  the  Dody  and  the  aims,  the  hooks,  the  ink-bag,  one  type 
of  **  pro-ostracum,'*  and  less  perfectly  the  beak ;  of  XiphoteuthiSj  the  abnost 
complete  internal  shell  is  known  ;  of  Coaateidhis^  the  '*  phraffmacone  '*  and 
part  of  the  *'  pro-ostracum  :'*  of  Behptera  and  BeletimtteUa,  only  the  "  phrag- 
macone  *'  and  *'  guimi  ;  *'  but  with  the  hooks,  ink-bag,  or  soft  parts  or  these 
last  four  genera  we  have  no  acquaintance.' 


(4eolo«i('AL  Socikty  of  London. — I,  Dec.  21,  1864.  The  fol- 
lowing communications  were  read: — 

1.  *0n  the  Coal-measures  of  New  South  Wale?,  with  Spirifer, 
(ilossopteris,  and  f^pidodeiidron,^  By  W.  Keene,  Eisq.  Coinmuni- 
rated  by  the  Assistant -Secretary. 

This  important  paper,  showing  the  occurrence  of  VerUbraria  and 
Glossopteris  throughout  the  Coal-measures,  —  of  Spirifer^  Oriho- 
ceras,  IJei/erophon,  &c.  in  some  of  the  bed8,-^and  of  Lepidodeftdron 
in  the  lowest  grit  of  the  series,  has  already  been  noticed,  among  the 
British  Assoc.  Reports,  in  the  Geological  Magazine,  Vol.  I. 
J).  233. 

2.  '  On  the  Drift  of  the  East  of  England  and  it«  Divisions.'  By 
S.  V.Wood, jun.,  Esq.,  F.G.S. 

In  this  paper  the  author  divides  the  Drift  of  the  country  extend- 
ing from  Flamborough  Head  to  the  Thames,  and  from  the  Sea  on 
tlio  east  to  Bedford  and  Watford  on  the  west,  as  follows: — a,  the 
U[>p('r  Drift,  having  a  thickness  of  at  least  160  feet  still  remaining 
ill  places  ;  b  and  r,  the  Lower  Drift,  consisting  of  an  Upper  series 
(/>).  having  a  thickness  from  10  to  70  feet,  and  a  Lower  series  (c), 
with  a  tliicknesti,  on  the  coast  near  Cromer,  of  from  200  to  250  feet, 
but  rapidly  attenuating  inland,  c  comprises  the  Boulder-till,  and 
overlying  Contorted  Drift  on  the  Cromer  coast,  which  along  that 
line  crop  out  from  below  b  a  few  miles  inland,  c  also,  in  an  atte- 
nuated form,  ranges  inland  as  fur  south  as  Thetford,  and  probably  to 
the  centre  of  Suffolk,  cropping  out  from  below  b  by  Dalling,  Wal- 
singham,  and  Weasenhum,  and  appearing  at  the  bottom  of  the  val- 
leys of  central  Norfolk,  b  consists  of  sands,  which  on  the  east  coast 
overlie  the  Fluvio-marine  and  Red  Crag,  but  change  west  and  south 
into  gravels,  which  pass  under  a  and  crop  out  again  on  the  north, 
south,  and  centre  of  Norfolk,  and  west  of  Suffolk  and  Essex,  ex- 
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teDding  (but  capped  id  maDj  places  by  a)  over  most  of  Ilerts.  The 
Upper  Drift  (a)  consists  of  the  wide-spread  Boulder-clay,  which 
overlaps  6,  for  a  small  space,  on  the  south-east  in  Essex,  and  again  at 
Horseheath,  near  Saffron- Walden,  but  overlaps  it  altogether  on  the 
north-west,  resting  on  the  Secondary  roclis  in  Huntingdonshire  and 
Lincolnshire.  The  distribution  of  h  indicates  it  as  the  deposit  of  an 
irregular  bay,  afterwards  submerged  by  the  sea  of  a,  which  over- 
spread a  very  wide  area,  a  now  remains  only  in  detached  tracts, 
having  been  extensively  denuded  on  its  emergence  at  the  beginning 
of  the  Post-glacial  Age,  so  that  wide  intervals  of  denudation  (sepa- 
rating the  tracts)  indicate  the  Post-glacial  straits  and  seas  which 
washed  islands  formed  of  a.  The  author  considers  the  so-called 
Norwich  Crag  of  the  Cromer  coast  as  not  of  the  age  of  the  Fluvio- 
marine  Crag  of  Norwich,  but  as  an  arctic  bed  forming  the  base  of  c, 
into  which  it  passes  up  uninterruptedly.  The  author  regards  the 
beds  b  as  identical  with  the  fluvio-marine  gravels  of  Kelsea,  near 
Hull;  and  the  Kelsea  bed  not  to  be  above  a,  as  hitherto  supposed, 
but  below  it,  having  been  forced  up  through  a  into  its  present  posi- 
tion. He  also  regards  the  Upper  Drill  (a)  as  the  equivalent  of  the 
Belgian  Loess,  and  the  beds  b  as  the  equivalent  of  the  Belgian  Sables 
de  Campine, 

JL  Jan.  11,  1865.    The  following  communications  were  read: — 

1.  *  On  the  Lias  Outliers  at  Knowle  and  Wootton  Wawen  in 
South  Warwickshire.'  By  the  Rev.  P.  B.  Brodie,  M.A.,  F.G.S.— 
[See  Geological  Magazine,  Vol.  I.  p.  239.] 

2.  *0n  the  History  of  the  last  Geological  Changes  in  Scotland.' 
By  T.  F.  Jamieson,  Esq.,  F.G.S. 

The  history  of  the  last  geological  changes  in  Scotland,  as  given  in 
this  paper,  was  divided  into  three  periods,  namely,  the  Preglacial, 
the  Glacial,  and  the  Post-glacial. 

The  absence  of  tlie  later  Tertiary  strata  from  Scotland  leaves  the 
history  of  the  Preglacial  period  very  obscure ;  but  the  author  cou- 
feidered  it  in  some  degree  represented  by  some  thick  masses  of  sand 
and  gravel  (apparently  equivalent  to  the  Red  Crag  of  England)  on 
the  coast  of  Aberdeenshire  ;  and  he  stated  that  there  were  indications 
of  the  Mammoth  having  inhabited  Scotland  during  this  period. 

The  Glacial  period  was  divided  into  three  successive  portions, 
namely,  (^1)  the  Period  of  Land-ice,  during  which  the  rocky  surface 
was  worn,  scratched,  and  striated,  and  the  boulder-earth,  or  glacier- 
mud,  was  formed;  (2)  the  Period  of  Depression,  in  which  the 
glacial  marine  beds  were  formed  ;  and  (3)  the  Period  of  the  Emer- 
gence of  the  land  to  which  belong  the  valley-gravels  and  moraines, 
and  during  which  the  final  retreat  of  the  glaciers  took  place. 

To  the  Post-glacial  period  Mr.  Jamieson  referred  that  of  the 
formation  of  the  submarine  forest-beds,  which  he  considered  was 
succeeded  by  a  Second  Period  of  Depression,  and  this  again  by  the 
elevation  of  the  land  to  its  present  position.  It  is  in  the  old  estuary 
bi*ds  and  beaches  formed  during  the  Second  Period  of  Depression 
that  the  author  finds  the  first  traces  of  Man  in  Scotland,  while  the 
Shell-mounds  with  chipped  flints  he  referred  to  the  same  epoch  as 
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the  blown  sand  and  beds  of  peat,  namely,  to  the  most  recent  period, 
duriug  which  the  land  was  raised  to  its  present  level. 

Mr.  Jamieson  described  in  great  detail  the  deposits  representing 
each  of  these  periods,  and  concluded  his  paper  with  lists  of  shells 
from  the  different  beds,  showing  the  percentage  of  the  species  that 
arc  now  found  in  the  British,  Southern,  Arctic,  North-east  American, 
and  North  Pacific  regions. 

Geologists' Association,  Tuesday  evening,  Dec.  6, 1864 ;  E.  Cresy, 
Esq.,  President,  in  the  chair. — Mr.  Tomlinson,  of  King's  College,  read 
a  paper  entitled  *  Two  Days  on  the  Chesil  Bank,'  in  which  he  de- 
scribed a  visit  to  that  remarkable  bank  of  shingle,  the  most  extensive 
in  Europe,  extending,  as  it  does,  from  Burton  Cliff,  near  Bridport, 
to  the  Isle  of  Portland,  a  distance  of  nearly  nineteen  miles.     Mr. 
romlinson  did  what  few  visitors  to  this  part  of  our  coast  care  to  do : 
he  walked  the  whole  length  of  the  Bank,  which  in  the  last  ten  miles 
has  no  other  path  than  the  loose  shingle.  He  also  collected  (and  ex- 
hibited) pebbles  from  different  parts  of  the  Bank,  not  only  to  illus- 
trate their  species,  but  also  the  remarkable  and  gradual  increase  in 
size,  from  blown  sand  at  Burton  Cliff,  to  pebbles  of  the  size  of 
turnips  at  the  village  of   ChesiL     Among  the  pebbles,  those  of 
rolled  flint   or  of  translucent  quartz  are    most  abundant:    there 
were  also  pebbles  cf  black  Fuller's  earth,  black  Devonian  Lime- 
stone, Old  Red   Sandstone,   porphyry  with  green   and  red  spots. 
Lias  with  lines  of  carbonate  of  lime,  ForeM-marble,  and  jasper. 
Parts  of  the  Bank   are  broken  into  guUeys  by  the  infiltration  of 
water,  and  the  subsequent  hydrostatic  pressure  during  heavy  seas. 
A  large  map  of  the  locality,  and  diagrams  showing  the  dimensions 
of  the  Bank,  as  determined  by  Mr.  Coode,  the  Engineer  of  the  Port- 
land Breakwater,  were  exhibited.     The  questions  then  discussed  by 
Mr.  Tomlinson  were — 1.  Where  do  the  pebbles  come  from  ?    2.  What 
force  transferred  the  pebbles  from  a  distance?     3.  What  force  re- 
tains them  in  their  present  position  ?    4.  Why  do  the  largest  pebbles 
travel  to  the  greatest  distance  ?     Mr.  Coode's  investigations  were 
several  times  referred  to,  as  well  as  those  of  Mr.  Palmer  and  others, 
on  moving  shingle,  and  the  importance  to  the  engineer  of  ascertaining 
the  laws  which  govern  it. 

After  the  reading  of  the  paper,  a  lively  discussion  followed,  in 
which  a  large  number  of  the  Associates  took  part.  The  President 
summed  up,  and  Mr.  Tomlinson  replied  at  some  length.  He  recom- 
mended that  one  of  the  next  Summer-trips  of  the  Association  should 
be  to  the  Chesil  Bank,  and  that  in  the  mean  time  a  Committee 
should  be  appointed  to  draw  up  instructions  for  the  visitors  as  to 
what  points  require  to  be  carefully  examined  before  all  the  ques- 
tions raised  on  the  subject  could  be  considered  as  settled. —  J.  C. 

Royal  Geoi.ogical  Society  of  Ireland. — There  was  a  general 
meeting  of  the  Society  on  the  14th  December,  in  the  Museum 
Building,  Trinity  College.  The  chair  was  taken  by  the  Rev.  Dr. 
Lloyd,  the  President.     The  Rev.  Dr.  S.  Hauguton  read  his  paper 
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tin  the  Gtolo^  cfiome  of  the  Western  Islands  of  Scotland   He  said 
that  the  foUowing  brief  notes,  mineralogical  and  geological,  made 
during  a  yachting-cmise  in  the  West  of  Scotland  on  board  Mr. 
CrimTWB  jacht  ^lerne,'  in  the  summer  of  1864,  maj  be  of  the  more 
interest  to  the  R.  GeoL  Soc.  of  Ireland,  in  consequence  of  the  close 
nlaticm  between  that  p«rt  of  Scotland  and  the  North  of  Ireland. 
OijfStaUme  White  Limestone  oflona, — On  the  17th  of  July  we 
the  metamorphic  white  limestone  of  lona,  described  bj 
Jamieaon  and  others.    It  bears  N.  15^  E.  bj  compass,  and  dips 
8GP  E.y  and  is  from  40  to  50  feet  in  thickness.    It  is  pure  white,  and 
has  a  remarkablj  flakj  appearance,  fully  explained  by  its  mineralo- 
gieal  composition,    (hi  being  analyzed,  it  was  found  to  consist  of  7 1 
per  cent,  of  dolomite,  and  29  per  cent,  of  a  silicate,  which  proved  to 
be  a  Tarietj  of  tremdlite.    At  the  time  of  our  visit  it  was  nearly 
high  water,  and  we  were  therefore  unable  to  examine  that  portion 
ef  the  limestone,  exposed  at  low  water,  which  is  said  to  pass  into 
'  verde  antique^'  of  which,  indeed,  we  found  several  rolled  pebbles  on 
the  %tnsi(L—~^Labradoritie  Syenite  of  Loch  Seavig^  in  Shye. — We 
visited  the  renuurkable  mountains  that  surround  this  wild  loch  on 
the  8rd  of  August  and  brought  away  with  us  very  good  specimens 
of  the  syenite  of  which  they  are  composed.    The  mass  of  the  rock 
is  a  medium-grained  syenite  composed  of  augite  and  labradorite,  and 
was  particulwly  interesting  to  me,  because  I  had  failed  to  find  this 
lock  in  Donegu,  although  there  are  specimens,  collected  by  the  late 
Mr.  Townsend,  C.E.,  probably  from  Donegal,  in  the  Geological 
Museum  of  Trinity  College.     Beds  of  metamorphic  rocks,  in  which 
labradorite  forms  an  essential  constituent,  are  well  known  to  form 
an  important  part  of  the  Laurentian  system  in  Canada,  aud  I  was 
therefore  glad  to  have  an  opportunity  of  examining  a  similar  rock 
in  sitH  in  Scotland.     The  syenite  is  bedded,  and  evidently  meta- 
morphic, and  is  penetrated  frequently  by  dykes  of  similar  syenite, 
sometimes  finer,  sometimes  coarser  in  the  grain.     In  the  coarsely 
crystallized  masses,  the  labradorite  and  augite  acquire  large  diracn- 
bions,  and  are  associated  with  a  considerable  quantity  of  ilmenitc, 
such  as  b  found  in  the  oli^oclasic  syenite  of  Horn  Head,  in  Donegal. 

Granite  of  Boss  of  Mull. — On  the  17th  of  July  we  visited  the 

celebrated  granite-quarry  of  the  Ross  of  Mull,  from  which  it  was  pro- 
posed to  obtain  tlio  monolith  in  honour  of  the  late  Prince  Consort. 
The  granite  is  coarse,  with  quartz  abundant,  and  only  one  felspai*, 
namely,  a  pink  orthoclase,  with  a  little  black  mica.  Its  analysis 
i<hows  that  it  differs  much  from  the  granite  of  Strontian,*  two 
analyses  of  which  were  publishe<i  by  me  in  tlie  *  Quarterly  Journal 
of  the  Geological  Society  of  London,'  in  Part  IV.  of  my  'Experi- 
mental Researches  on  the  Granites  of  Ireland.* GryphcBa-beds  of 

J..och  AUfie, — On  the  15th  of  July  we  visited  these  beds,  and  found 
them  to  consist  of  decomposing  dark  beds  of  shaly  limestone,  at  the 

•  One  of  those  granites  in  published,  on  the  authority  of  Sir  R.  Murcliison,  jw 
from  Tobermory  ;  but  I  believe  it  was  originally  a  specimen  from  Strontian,  uud 
was  brought  to  Tobermory  as  a  building-stone. 


74  Reports  and  I^oceeditigs. 

5ea-leve],  abouoding  in  Gtyphaa  incurva^  Pecten  aquivalvis,  and 
Lima ;  above  the  limestone  lie  thick  beds  of  white  sandstone  with- 
out fossils ;  and  this  again  is  covered  by  thick  masses  of  tabular 

basalt. Tertian/  Leaf-beds  of  Ardtun  Head. — On  the  18th  of 

July  we  rowed  across  from  lona  Bay  to  Ardtun  Head,  and  were 
shown  the  Tertiary  leaf- beds  by  Mr.  Campbell,  who  kindly  pro- 
vided us  with  blasting-powder  and  jumpers,  by  means  of  which 
wc  (succeeded  in  obtaining  some  excellent  specimens  of  PicUantu 
Hebridicus  from  the  bed  of  shale  that  underlies  the  bed  of  con- 
glomerate formed  of  Chalk-flints  and  Chalk-pebbles. Lias  S^c. 

of  Pabba, — We  visited  the  Island  of  Pabba  on  the  1st  August, 
and  brought  away,  by  diligent  quarrying,  a  good  collection  of  fos- 
sils. These  were  kindly  examined  and  named  for  me  by  Mr. 
Baily,  Palseontologist  of  the  Geological  Survey  of  Ireland,  who 
possesses  special  knowledge  of  these  fossils,  from  the  ^t  of  his  hav- 
ing assisted  Professor  E.  Forbes  in  the  determination  of  the  Oolitic 

fossils  found  by  him  at  Loch  Staffin,  in  Skye. Oolite  of  Mult, — 

On  the  5th  August  we  landed  at  a  new  locality  for  fossils  on  the  east 
side  of  Mull,  pointed  out  to  us  by  Mr.  Campbell,  of  Aros,  Tobermory. 
We  found  shale-beds  at  the  sea-level,  converted  into  flinty  homstone 
of  a  greenish  colour  by  enormous  masses  of  amorplious  trap  that 
covered  them;  and  it  was  with  much  difficulty  we  brought  away 
tiie  few  fossils  we  quarried  out,  as  there  was  a  heavy  sea  running 
on  the  shelving  rocks,  and  our  '  gig '  was  in  some  danger  of  being 
stove  in. 

Mr.  Baily  remarked  that^  as  observed  by  Professor  Haughton, 
he  lithographed  the  Oolitic  fossils  from  the  Isle  of  Skye,  described 
by  Prof.  E.  Forbes,  and  obtained  from  both  freshwater  or  brackish 
and  marine  deposits  ;  those  collected  by  Professor  Haughton  were 
entirely  marine.  He  also  drew  the  fossil  plants  from  the  leaf-beds 
of  the  Isle  of  Mull,  believed  to  be  of  Miocene  age,  for  the  Duke  of 
Argyll.  The  drawings  and  Prof.  Forbes*s  descriptions  were  pub- 
lished in  the  Quart.  Journ.  Geol.  Soc.  London,  vol.  vii.  He  considered 
the  value  of  such  a  set  of  fossils  as  those  collected  by  Prof.  Haughton 
to  be  greater  than  perhaps  might  be  supposed,  in  supplying  us  with 
additional  evidence  of  the  existence  of  the  Oxford  Clay  at  several 
localities  (including  Pabba  and  Mull)  in  the  Western  Islands  of 
Scotland  : — Serpuia  vertebralis^  Rhynchonella  lacunosay  Lima  Icevi- 
uscii/fij  Pecten  fibrosus  (?),  Gryphtea  dilatata,  and  Pinna  mitis^  from 
Pabba;  Pecten  and  Beiemnites  Oweni  (?),  from  Skye. 

The  Chairman  observed  that  a  high  value  belonged  to  the  'azoic* 
portion  of  the  paper,  and  especially  the  discovery  of  the  rock  which 
< onnected  the  old  world  with  the  new.  In  reference  to  the  curious 
little  arm  of  the  sea  (Loch  Scavig)  which  Prof.  Haughton  had 
described,  a  friend  of  his,  the  President  of  the  Royal  Society, 
observed  a  very  singular  physical  phenomenon  on  entering  that  loch 
at  night.  There  was  an  aurora  borealis,  and  he  distinctly  saw  the 
auroral  streams  issuing  from  the  syenitic  rock — an  appearance  which 
he  was  enabled  to  contirm  by  changing  his  place.     If  it  should  be 
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established  as  a  fact,  it  would  throw  a  flood  of  light  ou  a  very  obscure 
question. 

The  Rev.  Dr.  Haugiiton  said   he  had  omitted  to  state  that  the 

geology  of  the  Islands  in  question  derived  an  additional  interest  from 

the  observations  of  General  Sabine,  to  which  the  Chairman  had  just 

iHuded,  as  to  the  magnetic  properties  of  the  rocks.    The  labradorite- 

and  augite-  rock  of  Skye  contained  a  large  quantity  of  magnetic 

iron,  of  a  high  specific  gravity,  as  he  had  mentioned,  resembling  the 

syenite   of  Donegal.     Colonel    Sir    Henry   James,    who   had   been 

engaged  in  investigations  for  the  purpose  of  comparing  the  mea- 

t^ured  arc  of  the  meridian  in  England  with  arcs  measured  in  Franco, 

P^u^sia,  Russia,  and  Italy,  told  him  that,  on  approaching  Aberdeen, 

a  deviation  of  the  plumb-line  occurred,  which  he  was  quite  unable 

to  explain.     He  showed  him  a  specimen  similar  to  the  rock  now  on 

the  table,  which  contained  a  large  quantity  of  magnetic  iron,  and 

stated  that  he  believed  it  extended  in  a  broad  band  through  the 

North  of  Scotland.     It  had  a  specific  gravity  which  was  very  high, 

and  capable  of  influencing  both    the   magnet  and   the   pendulum. 

There  were  no  questions  of  greater  interest  in  connection  with  the 

theory  of  the  earth  than  those  which  were  opened  up  and  explored 

by  such  investigations  conducted  for  the  purpose  of  measuring  the 

arcs  of  the  meridian.     Profi^ssors  Maskelyne,  Hutton,  and  Playluir 

had  been  completely  baflled  in  their  investigations   in   connection 

with   the  Mountain    Schiehallion.      He    believed   the  cause   to  be 

that   they  had   omitted   to  take  into  account  rocks  of  exceptional 

density,  and  had  in  consequence  estimated  the  density  of  the  niomi- 

tain  too  low,  and  aecordin«j;ly  derived  too  low  a  density  for  the  earth. 

There  was  reason  to  think  that  rocks  of  the  cluirneter  just  allu(l(Ml 

to  ran  through  Schiehallion.     Corrections  by  modern   physicists  of 

their  observations  went  to  show,  that   if  they  had  known  what  the 

real  weight   of  Scliiehallion  was,  they  would   have  got   at  the  real 

hpeci tic  gravity  of  the  earth.     From  observations  which  he  himself 

made  at   Loch   Scavig  with  a   jioeket-compass,  and  also  with  the 

roMipass  of  the  yacht,  he  was  perfectly  salistied  that  that  inountniii 

was  what  an  ancient  mariner  would  have  called  a  loadstone,  wliieii 

was  due  to  the  large  quantity  of  magnetic  or  titanic  iron  in  it. 

The  Chaiumax  observed  that  General  Sabine,  Professor  Phillips, 
and  himself,  while  engaged  in  the  magnetic  survey  of  the  kingdom, 
made  observations  and  calculations  which,  when  collated,  went  to 
show  that  the  magnetic  disturbance  in  England — in  whieh  couiiii y 
soiiimentary  rocks  are  the  most  prevalent — was  lea>t  ;  that  in  Iiehmd 
was  next  ;  and  that  in  Seotland  it  was  the  highest  i»f  all. 

Mr.  Okmsp.y  then  made  a  connnnnication  respecting  the  Ishu/f/  nf 
Ei(jy,  of  whieli  the  following  is  an  abstract: — lie  remarked  that  on 
a  recent  yachting-visit  to  the  district  just  described  by  Prof. 
llaughton,  he  had  been  enabled  to  confirm  his  observations  as  to  i!ie 
Islands  being  composed  of  Secondary  or  Tertiary  rocks,  ca])pe(l  l>y 
I'asalt.  This  is  to  be  seen  in  a  very  remarkable  way  in  the  small 
Ulaiid  of  Eigg.  lying  between  Mull  and  Skye.     The  base  of  the 
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terraces,  or  sea-beaches,  traceable  in  going  up  from  the  Jail  to  Sight- 
liill,  giving  the  height  of  each  (from  20  to  189  feet  above  mean  tide- 
level  at  Liverpool),  and  pointing  out  some  of  their  equivalents  on  die 
north  and  south  of  the  Clyde.  Others,  also,  such  as  Camphill 
(21 1  feet),  Queen's  Park,  the  Sandhills  of  Tollcross,  8(C.,  were  noticed. 
In  conclusion,  Mr.  Dougall  compared  some  of  the  leveb  now  ob- 
tained with  those  given  by  Mr.  R.  Chambers,  in  his  'Old  Sea 
Margins.'  While  some  coincide  strikingly,  in  others  the  discrepancy 
is  so  great  tliat  it  cannot  be  attributed  to  the  operation  of  the  causes 
in  which  terraces  have  their  origin.  He  was  therefore  forced  to 
conclude  that  the  figures  given  by  Chambers  in  these  cases  were 
merely  approximations.  It  was  proper,  however,  to  state  that  we 
have  facilities  now  for  ascertaining  altitudes  which  did  not  exist 
when  he  compiled  his  work.  There  is  now  scarcely  a  bench  of  land 
in  Scotland  where  the  Ordnance  Survey  arrow  is  not  carved,  thus 
rendering  the  task  of  procuring  levels  comparatively  easy,  and  the 
result  substantially  corrects 

II.  January  5  ;  the  Rev.  H.  Crosskey  in  the  chair;  a  lecture  was 
(loHvere<l  in  the  Hall  of  the  Andersonian  University  by  Mr.  David 
Page,  F.G.S.,  on  'Geology  as  a  Branch  of  General  Education.'  In 
the  course  of  an  eloquent  address,  he  advocated  the  introduction  of 
the  science  in  question  into  the  curriculum  of  our  schools  and  colleges, 
not  only  as  a  means  of  intellectual  training,  but  as  a  special  prepara- 
tion for  engaging  in  some  of  the  most  essential  departments  of  human 
industry. — J.  F. 

Liverpool  Geological  Society,  Dec.  13,  1864;  Henry  Duck- 
worth, Esq.,  F.G.S.,  F.L.S.,  in  the  chair. — The  following  papers 
were  read  : — 1.  *  On  the  ancient  Configuration  of  the  Coast  of  North 
Wales/  by  Charlton  R.  Hall,  Esq.  The  author  described  the  tradi- 
tional accounts  of  the  advance  of  the  sea,  and  tlie  subsidence  of  an 
old  castle  (Llys  Helig)  in  Conway  Bay.  He  had  visited  the  site  of 
this  castle,  which  can  only  be  seen  at  the  lowest  tides,  and  traced 
the  probable  outline  of  the  building,  but  the  time  the  tide  allowed 
was  too  short  for  the  examination  to  be  very  satisfactory. — 2.  *  On 
the  Geology  of  the  Country  around  Builth,'  by  R.  A.  Eskrigge,  Esq. 
— G.  H.  M. 

Manchester  Ghological  Society. — A  meeting  of  this  Society 
was  held,  Dec.  20th,  Mr.  A.  Knowles,  the  President,  in  the  chair. 
1.  iSIr.  J.  Plant  produced  a  number  of  bones  and  teeth  of  the  Mam- 
moth or  Elephant,  Hippopotamus,  and  Rhinoceros,  found  in  Staf- 
ford>hire;  hs  well  as  of  Horse,  Ox,  and  Deer.  The  Staflfordshire 
historians.  Plot  and  Garner,  mention  the  finding  of  remains  of  the 
]\I:unnioth  and  Hippopotamus  in  Staffordshire;  and  these  authorities 
were  quoted  by  Buckland,  Parkinson,  and  Owen.  He  (Mr.  Plant) 
had  heard  that  at  another  Society  in  Manchester  some  Elephant 
bones  had  been  exhibited  which  were  also  found  in  Staffordshire; 
«nd  it  might  perhaps  be  found  that  the  remains  now  shown  were 
from  the  same  place,  if  not  part  of  the  same  animal. — Mr.  Binney 
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«id  ijbnX,  tt  »  rceent  meeting  of  the  Literary  and  Fhilosophieal 
Society,  Mr.Brockbank  exhibited  some  remains  of  the  Mammoth,  or 
estiiict  Elephant^  found  at  Waterhoose,  near  Leek,  on  the  border  of 
Slafiirdaliire^  in  a  fiasorcr  of  the  limestone.  When  Mr.  Brockbank 
laid  those  speeimens  before  the  Literary  and  Philosophical  Society, 
he  stated  that  he  had  nerer  heard  of  soch  remains  having  been  found 
ia  Derbyshire  before.  Mr.  Watson,  however,  had  stated  that  100 
yean  bdcnre  his  day  the  remains  of  an  Elephant  were  found  in  a  lime- 
stone-creTioe  at  Wirksworth.  The  people  resident  in  the  neighbour- 
hood believed  the  teeth  to  be  those  of  a  giant,  whose  *  brain-pan  * 
was  ao  laige  that  it  would  hold  two  bushds  of  com*  There  was 
also  evidence  of  the  finding  of  an  Elephant's  molar  at  Adlington ; 
aid  Mr.  James  Meadows,  of  Ashton,  recently  exhibited  an  Elephant's 
task  which  he  found  at  Dove-Holes,  near  Chapel-en-le-Frith.  It 
was  true  that  the  evidences  of  the  remains  of  such  animals  as  the 
Elephant^  Hippopotamus,  and  Rhinoceros  were  much  rarer  on  the 
western  than  on  the  eastern  side  of  the  island,  but  the  authorities 
that  had  been  quoted  showed  that  th^  had  once  exbted.— Mr. 
J.  Plant  remarked  that  tusks  and  teeth  of  Elephanto  were  frequently 
ioand  in  Leicestershire. 

2.  A  paper,  by  Mr.  J.  Tatlob,  on  *  The  Pliocene  and  Post-Plio- 
ecoe  Depoaito  in  the  neighbourhood  of  Norwich,'  was  read.  The 
paper  diowed  that  there  was  a  considerable  difference  between  the 
Drift  in  the  neighbourhood  of  Norwich  and  the  Drift  near  Man- 
dicater,  where  the  character  of  some  of  the  fossils  appeared  to  be 
Bore  Arctic — Mr.  Binney  said  that  he  did  not  think  the  fossils 
tllifded  to  in  the  neighbourhood  of  Manchester  were  of  so  Arctic  a 
character  as  appeared  to  be  generally  supposed. — Mr.  J.  Dickinson 
Mid  that  in  some  respects  the  paper  confirmed  views  he  had  pre- 
Tiously  expressed  to  that  Society,  and  which  led  him  to  think  that 
great  changes  would  shortly  take  place  in  the  minds  of  some  of  the 
mo!*t  eminent  geologists  on  important  matters  connected  with  the 
science. 

3.  Mr.  Plaitt  gave  an  account  of  the  discovery  of  a  large  bed 
of  hasel-nuts,  in  a  fine  state  of  preservation,  in  an  alluvial  deposit 
at  CoUyhurst,  13  fL  deep,  and  in  a  part  of  the  bed  of  the-  Irk 
where  the  river  had  once  been  600  yards  wide.  The  deposit  was 
composed  of  sand,  gravel,  and  river-silt,  and  rested  on  the  Per- 
mian sandstone.  He  believed  it  to  have  been  quietly  deposited ; 
and  probably  the  river  had  at  that  point  been  in  the  shape  of  a  large 
lake«  surrounded  by  foreste  of  hazel-trees.  He  thouglit  that  the 
deposit  was  of  such  a  character  that  the  nuts  had  been  plnced  there 
two  or  three  thousand  years  ago. — Mr.  Binney  said  he  had  had  evi- 
dence of  a  similar  deposit  having  been  made  in  the  valley  of  the 
Roach  in  fifty  years,  and  judging  by  the  remarks  of  Mr.  Ray  about 
the  wooded  state  of  the  country  around  Collyhur&t,  he  should  think 
that  the  nute  were  deposited  not  more  than  100  or  150  years  ago.— 
Manchester  Guardian^  Dec.  21,  1864. 

Dudley  and  Midland  Geological  Societt.— The  autumn  field- 
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meetings  of  this  Society  were  held  in  September  and  October,  at 
ITHf|rley  and  Great  BaiT  reBpectively.  On  the  former  occasion  the 
])rin('.ipal  points  of  interest  were  the  Permian  beds  in  Haglej  Park, 
and  a  fi;w  antiquities  on  the  route.  The  lAtter  meeting  was  for  the 
])urp()so  of  examining  some  l^ds  of  Carboniferous  Drift  on  the  eastern 
con  fines  of  the  coal-field;  and  also  a  small  patch  of  Upper  Llandovery 
Sandstone  (fossilifcrous),  which  crops  out  beneath  the  Woolho|)e 
J.inicstone  of  Great  Barr.  A  considerable  number  of  fossils  were 
obtained  from  this  rock. 

Since  the  summer  excursions,  the  members  of  the  Society 
have  continued  to  hold  monthly  meetings  for  the  discussion  of 
Hcic^ntific  subjects.  At  the  October  meeting,  a  paper  was  communi- 
cated by  Mr.  11.  Beckett,  F.G.S.,  on  the  'South  Staffordshire  Coal- 
field/ and  was  continued  at  the  November  gathering.  At  the 
December  meeting,  a  valuable  paper  was  read  from  Mr.  J.  Ward 
Lonjrton,  on  *Tho  Distribution  of  Organic  Remains  in  the  North 
Stnllbrdshire  Coal-field.'  Papers  have  also  been  read  by  Mr.  Thomas 
Cooniber,  Bristol,  on  *  Mining  Schools;'  by  Mr.  W.  II.  Hayward,  on 

*  Mammal  inn  Kemains  found  near  Oldbury;'  by  the  Secretary,  on  *The 
Somersetshire  Coal-fields.' 

In  November  the  members  visited  a  very  interesting  exposure  of 

*  Thick  Coal,'  which  was  then  being  got  by  *open  work*  near  Tipton, 
in  con^;e(^uence  of  the  colliers'  strike  having  rendered  coal  extremely 
scarce.  This  is  about  the  only  place  where  the  'Thick  Coal'  at  its 
outcrop  has  not  been  all  dug  out.  A  splendid  section,  showing  the 
coal  occupying  a  total  thickness  of  above  36  feet,  and  inclined  at  an 
nnple  of  about  40°,  was  laid  bare.  The  outcrop  was  overlain  by  8  to 
10  feet  of  drift-beds,  containing  numerous  fossils  washed  from  the 
adjoining  Silurian  deposits. — J.  J. 

Bath  Natural  History  and  Antiquarian  Field-club. — As 
the  title  of  this  Club  indicates,  its  object  is  to  investigate  the  Natural 
History,  Geology,  and  Antiquities  of  the  neighbourhood  of  Bath. 
To  efl'ect  this,  four  excursions  are  planned  for  the  year,  two  of  which 
uYi'  arranged  with  a  more  immediate  view  to  Geology  and  Natural 
History ;  and  two  are  more  especially  set  apart  for  the  Antiquities 
of  the  i^urrounding  country.  The  following  are  notes  of  the  last  two 
Geological  Excursions,  which  were  of  peculiar  interest. 

The  First  Excursion  took  place  on  7th  April  to  Frome,  Holwell, 
and  the  Vallis.  As  this  was  merely  a  rehearsal  of  the  same  expedi- 
tion made  during  the  visit  of  the  British  Association  to  Bath,  the 
incidents  of  which  must  be  still  fresh  in  the  memory  of  many  of  our 
readers,  it  will  be  suflTicient  merely  to  touch  slightly  on  some  of  the 
more  salient  points  which  render  the  geology  of  this  neighbourhood 
so  remarkable. 

Under  the  able  guidance  of  Mr.  Charles  Moore,  F.G.S.,  the 
peculiarities  of  the  strata  were  pointed  out,  consisting  of  Carboni- 
ferous Limestone,  traversed  by  perpendicular  dykes  of  Lias.  In  an 
adjoining  quarry,  several  members  were  successfully  engaged  in 
search ing  for  Fish-teeth  and  other  Rha3tic  remains,   in   that  small 
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hMOSag  of  Mud  nd  daj  wfaieh  luw  yielded  so  froidtal  a  barrert 
to  IIhi  petieiii  reteerchei  of  the  dboTe-named  geologist ;  here  it  wm 
Oftt  he  dieeoTcred  the  teeth  of  Jfofvfatef^  the  little  Mamnud  allied 
to  the  KangaioD-flit  of  Aostralia.  Learing  Holwell,  the  Memben 
paand  hjNmuMj  CaiHe^  and  were  eondacled  through  the  romantie 
TaOef  oiled 'YaUiSy*  where  are  a  saeoeBBionofqoarriea,  representing 
the  flaae  geoiogieal  features  as  at  Holwell ;  the  Lias-d jkes,  how* 
ever,  in  this  loealitf  bang  in  some  of  the  seetions  only  a  few 
inelieB  in  thickness  and  looking  more  like  veins  running  through 
the  limestone  than  anjtiiing  else.  Sereral  of  these  sections  repre« 
sent  the  Caiboniferons  Limestone  capped  unconformaUy  by  the 
(Mite. 

The  excursion  was  terminated  with  a  rote  of  thanks  to  Mr.  Moore 
ibr  Ins  energetic  guidance  in  this  geological  labyrinth. 

The  next  Geological  Excursion  was  on  Angust  1 1th  to  Bnrrington 
Coomb^  and  across  the  Mendips  to  Cheddar  Cliflls^  by  Charter  House. 
Mr.  W.  lioyd  Dawkins^  F.G.S.,  kindly  undertook  the  guidance  of 
the  Members  this  day ;  and,  haying  first  taken  them  to  the  cavern 
on  the  left  of  the  ascent,  explained  his  views  as  to  the  formation  of 
Bnrrington  Coomby  and  limestone  ravines  in  general,  of  which  the 
following  is  an  abstract : — 

'When  the  Mountain-limestone  of  the  Mendip-range  was  first 
exposed  to  atmospheric  influences,  the  rains  that  descended  upon  it 
sank  into  the  joints,  and,  carrying  away  portions  of  the  rocks  in 
solution,  formed  little  streamlets,  which  gradually  united  until  they 
formed  the  main  stream  that  flowed  through  the  channel,  which  is 
now  Bnrrington  Coomb.  For  countless  ages  it  flowed  on  through  a 
large  cavern,  gradually  enlarging  its  bed,  while  the  entrance  through 
which  it  pa^ed  into  open  day  becomiug  decomposed,  and  the  roof 
falling  in  atom  by  atom,  the  small  ravine  grow  larger  and  larger, 
and  crept  upwards  at  the  expense  of  the  cavern,  until  the  latter 
was  altogether  lost ;  and  thus,  in  the  course  of  time,  the  coombs  and 
ravines  are  formed  with  which  we  are  all  so  familiar  in  Limestone 
districts.' 

In  illustration  of  his  theory  of  the  action  of  water  inside  caverns, 
Mr.  Dawkins  conducted  the  party,  or  some  at  least  of  those  who 
were  sufficiently  bold  to  venture,  into  the  intricate  windings  of  tho 
great  Goat  Church  Cavern,  and  there  pointed  out  the  gradual  pro- 
cess of  wearing  away  which  is  now  going  on.  In  one  of  the  many 
chambers  lately  excavated  by  Mr.  Dawkins,  he  showed  tho  spot 
where  he  discovered  a  flint  flake  associated  with  t)ie  tooth  of  an 
extinct  animal.  The  party,  having  returned  to  daylight  after  an 
hour*s  absence  in  the  heart  of  the  limestone  rocks,  were  next  taken 
across  the  Old  Red  Sandstone  axis  of  the  Mendips,  to  tho  head 
of  the  Cheddar  Clifl*s  ;  and  here,  in  illustration  of  tho  gradual  dis- 
integration atom  by  atom  of  the  outside  of  the  cavern,  were  shown 
a  good  specimen  of  a  coomb  in  process  of  formation,  the  roof  gra- 
dually falling  in  stone  by  stone,  and  the  ravine  creeping  on  and  on 
by  slow  degrees  into  the  cavern,  as  the  latter  yielded  to  the  wearing 
process  of  atmospheric  agencies. 
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Mr.  Charles  Moore,  F.6.S ,  who  was  also  present,  oondactod  the 
Members  to  the  old  worked-out  Roman  mines  at  Charter  House* 
where  he  gave  an  account  of  a  discovery,  made  by  himself  some 
time  ago,  of  a  series  of  Liassic  fossils  found  in  a  lead-vein  more  than 
one  hundred  feet  below  the  surface.  The  vein  running  through  the 
Carboniferous  Limestone,  he  infers,  from  the  presence  of  these  fossils, 
that  the  contents  of  the  fissure  were  a  comparatively  recent  deposit 
from  a  Liassic  sea  which  once  covered  the  Mendips.  This  most 
pleasant  excursion  was  brought  to  a  close  by  an  inspection  of  the 
Cheddar  Cave,  and  by  a  vote  of  thanks  being  returned  to  Messrs. 
Dawk  ins  and  Moore,  especially  to  the  former,  who  had  contributed 
so  much  to  the  scientific  interest  of  the  day's  excursion.— H.  EL  W. 

Oswestry  and  Welshpool  Naturalists'  Field-club. — This 
Society,  which  has  juet  completed  the  seventh  year  of  its  existence, 
held  a  highly  successful  Conversazione  in  the  Public  Hall,  Oswestry, 
on  Friday  evening,  December  SOth,  1864.  The  Society,  in  addition 
to  objects  of  Natural  History  and  other  Sciences,  derived  from  the 
collections  of  its  own  Members,  solicited  contributions  of  a  like  kind 
from  the  general  public ;  and  so  hearty  was  the  response,  that  the 
choicest  and  most  extensive  collection  of  interesting  objects  ever 
exhibited  in  the  West-Midland  Counties  was  arranged  in  the  Hall, 
tastefully  decorated  for  the  occasion.  Beside  the  collections  of 
paintings,  photographs,  antiquities,  coins,  seals,  stereoscopes,  micro- 
scopes, &c.,  there  was  an  interesting  assemblage  of  objects  illustra- 
tive of  the  Natural  History  of  the  neighbourhood.  Its  Greology  was 
represented  by  the  choice  specimens  of  five  cabinets,  containing 
some  good  Fossils  from  the  '  Bala '  Rocks  of  North  Wales,  and  the 
*•  Upper  Silurian '  of  South  Shropshire ;  together  with  a  series  of 
Fossils  from  the  hitherto  almost  barren  *  Wenlock  Shale'  of  North 
Wales,  including  two  groups  of  the  beautiful  Encrinite  Actinoerinus 
pulcher  (Salter),  exhibited  by  Mr.  D.  C.  Davies,  of  Oswestry,  who  also 
showed  a  series  of  Fossils,  from  the  Sandstone  beds  of  the  ^  Mill- 
stone-grit :*  and  it  may  be  observed,  in  passing,  that  the  discovery 
of  fossils  in  this  formation,  hitherto  considered  to  be  devoid  of 
remains  of  former  life,  is  one  of  the  good  results  achieved  by  local 
geologists,  who  are  now  mostly  members  of  this  Society.  The  Pond- 
life  of  the  locality  was  well  displayed  in  three  large  and  several 
smaller  Aquariums.  The  numerous  living  Ferns  of  the  Welsh  Border 
wore  seen  in  cases  belonging  to  Mr.  J.  S.  Davies,  of  Oswestry.  Some 
dried  plants  were  also  exhibited.  The  Insect-life  of  the  locality  was 
shown  by  a  well-arranged  collection,  belonging  to  Master  G.  C.  Davies, 
and  placed  amidst  several  good  general  collections.  Ornithology 
was  well  illustrated  by  Birds  and  Eggs.  There  was  a  very  com- 
plete series  of  the  Land  and  Freshwater  Shells  exhibited  by  Mr. 
\Yhitwell,  of  Oswestry.  An  exceedingly  fine  stone  weapon,  dug 
out  of  a  Saxon  battle-field  near  the  town,  was  lent  by  Mrs.  Aubrey; 
and  it  was  interesting  to  trace  the  resemblance  of  this  British  or 
Saxon  weapon  with  others  upon  the  tables,  recently  brought  from 
the  Society  Islands  and  from  Australia.     The  attendance  was  good, 


iimii  dma  kimdred  kidies  and  gendemen.  During  the 
the  ftnowing  papers  were  read  :— 

'OmMmlogjir  bTtlieP^esideiit,B.6.Jebb,E8q.  'HowIleamC 
f^  8mf  hf  4hB  IHoe-Fteaidmt^  BeT.  W.  W.  How.  ' On  aome 
Brooaa  Xnatrmnenti  reoenllj  dbcoTered  near  Fool  Qaaj;'  bj  (he 
Bar.  Dl  P.  Lewis.  'AQaarfterof  an  Hoar  in  Old  Oswestry  Gravel^ 
fktf  hj  Hr.  D.  C.  DaTies.  '  On  the  new  metal  Msgnesiam,  with 
niilraiiiwis  of  the  Magnesiom  Light;'  bj  Mr.  Damville. 

Selaetions  of  Toeal  and  instmniental  musie  were  given  daring  the 
eieniag;  aad  refreshments  were  not  forgotten.  0^urring»  as  this 
Conyersarione  did,  at  a  season  of  the  year  when  outdoor  Meetings 
sf  Vield-elabs  are  impractieabley  we  commend  the  example  of  the 
(kwastrj  aad  Welshpool  Clab  to  the  attention  of  those  kindred 
Isstitiitions  that  have  not  jret  Tentared  to  mix  science  wiUk  pleasare 
St  a  laige  evening  entertainment.— D.  &  D. 


NoncBs  or  GxoLoeiOAL  Papers  rxad  bbfors  thb  British 

AssocTATiOH — eaniinued. 

Oh  na  Lowasr  Bans  or  tsi  Gabbomitsbous  Stams  at  Curroir  ivbjlb 
BuBTOL.    Bj  W.  W^  Stoddabt,  Esq^  F.0J3. 

flTHB  Clifton  gorge  exposes  a  section  of  all  the  Lower  Carboni- 
X  feffoos  strata,  firom  the  Devonian  Beds  to  the  Millstone-grit^ 
is  oa  extent  of  two  miles,  from  Brandon  Hill  to  a  few  yards  be^nd 
Cook*s  Folly  Wood.  The  Upper  Limestone  Shales  have  a  thickness 
of  GOO  feet.  The  massive  Mountain-limestone  next  succeeds,  having 
s  thickness  of  2,000  feet.  It  extends  along  the  path  for  nearly  3,(XX) 
jsrds.  This  distance  is  owing  to  the  great  fault  which  causes  the 
upper  part  of  the  limestone  to  appear  twice  over.  This  fault  has  a 
depth  of  800  feet,  giving  a  considerable  area  of  broken  ground, 
which  consists  of  Coid-shales,  Millstone-grit,  &c.,  contorted  in  the 
most  extraordinary  manner.  Beneath  the  massive  limestone  lie  the 
Lower  Limestone  Shales,  with  an  average  thickness  of  500  feet,  and 
extremely  rich  in  Fishes,  Molluscs,  Crustaceans,  and  Ecbinoderms. 
Mr.  Stoddart  had  noticed  81  fossil  species  from  these  Shales.  It 
was  to  the  lowest  83  feet  of  these  Shales  that  attention  was  called, 
ss  they  appear  to  settle  a  question  that  has  arisen  for  some  time 
past,  as  to  Uie  position  of  the  Pylton  and  Marwood  group,  in  wbnt 
were  formerly  called  the  Upper  Devonian  strata.  Mr.  Stoddart 
described  first,  as  a  convenient  starting-point,  in  descending  order, 
the  well-known  ^  palate-bed.*  It  is  a  dork  red  ferruginous  conglo- 
merate of  an  inmiense  quantity  of  teeth,  spines,  and  Coprolites  of 
Fishes,  with  Brachiopoday  Fteropodctj  Polyzoa^  &c.  It  is  from  four 
to  six  inches  thick,  and  lies  upon  18  inches  of  soft  friable  marl.  The 
principal  fossils  obtained  from  this  bed  are :  Fenesiella  (two  or  three 
species),  Ceriopora  rhombtferay  Spirifera  bisulcata,  Sp>  glabra,  Dis^ 
eina  ntHdOy  Lingula  mytUaideSj  Conufaria  quadrisulcataj  Cladodtts 
eanieus,  Chomatodus  linearis,  Ctenacanthus  tenuistriatusy  Helodus 
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kevimmusy  Psammodus  porosuSy  and  Coprolites.     Under  the  above- 
mentioned  soft  marl  come  three  beds  of  red  crystalline  limestone, 
exactly  similar  to  each  other  in  lithological  character;  but  the  upper 
and  lower  are  unfossiliferous,  while  the  middle  bed  is  one  of  the 
most  extraordinary  assemblages  of  fossils  perhaps  ever  seen.     It 
is  8^  feet  thick,  dipping  SSE.  at  an  angle  of  68°,  and  is  probably 
that  mentioned  in  Mr.  Williams's  seetion  as  No.  420.     This  must 
have  been  one  long-continued  deposit,  from  its  great  thickness,  and 
from  the  fact  of  not  the  least  'bedding'  being  visible,  only  the 
usual  joints  of  the  limestone.     A  very  singular  circumstance  is,  that 
a  piece  broken  off  from  any  portion  of  the  bed  exhibits  the  same 
number  of  fossils,  all  small,  ranging  in  size  from  1-lOOth  to  l-20th 
inch  in  diameter.     The  only  fossils  of  a  larger  size  yet  found  are  a 
single  specimen  of  Spirifera,  a  small  tooth  {Psammodus  porosus), 
and  a  small  Spine.     The  absence  of  alumina  is  very  remarkable; 
because  so  great  a  quantity  is  usually  present  in  the  Lower  Lime- 
stone Shales  above  and  below  this  bed.     The  fossils  are  casts,  or 
rather   pseudomorphs,    composed    of   a    peculiar    combination    of 
peroxide  of  iron  and  silica  ;  they  are  very  brittle,  porous,  and  in- 
soluble in  cold  nitric  and  hydrochloric  acids.  The  calcareous  cement 
being  perfectly  soluble  in  these  acids,  the  fossils  are  easily  obtainable. 
About  one-third  consist  of  the  most  exquisite  casts  of  Infundibulate 
Bryozoa,  showing  the  cells  and  other  details  in  a  very  beautiful 
manner ;  a  great  part   of  the   remainder   are  casts  of  Encrinital 
Ossicula,  with  a  few  pelvic  plates  corresponding  to  those  of  the  genus 
Poteriocrinus,     Numerous  casts  of  two  species  of  Entomostraca  also 
occur,  which  show  the  hinge-structure  very  dbtinctly.     The  im- 
mense mass  of  fossils  in  this  bed  is  almost  incredible  ;  taken  from 
any  part,  they  form   at  the  very  lowest  estimate  20  per  cent,  by 
weight  of  the  entire  rock.     From  an  avoirdupois-pound  were  ob- 
tained 1,600,000  specimens,  besides  a  large  quantity  of  broken  shells 
and  other  debris.     It  was  probably  not  a  bed  deposited  in  the  usual 
manner,  but  rather  a  bank  in  the  Carboniferous  sea,  exposed  to  the 
gentle  action  of  littoral  waves.     Analogous  cases  may  be  seen  now 
going  on;~for  example,  on  the  coast  of  Sussex  (near  Selsea),  and 
on  tlie  west  side  of  Caldy  Island,  a  deposit  may  be  seen  collecting, 
the  similarity  of  which  to  that  under  notice  is  very  striking.     After 
comparing   the   Lower  Carboniferous    Shales   of  Clifton  with  the 
descriptions  of  corresponding  beds  in  Ireland,  by  Portlock,  Jukes, 
and  Salter,  and  with  some  of  the  Devonshire  strata,  Mr.  Stoddai*t  has 
no  doubt   of  the  geological   identity  of  the  Moyola,  Altagowan, 
Coomhola,  and  Marwood  groups,  and  of  their  agreement  with  these 
Lower  Shales  of  Clifton.    It  is  true  that  none  of  the  larger  Brachio- 
podn  occur  in  these  beds  of  the  Clifton  Shales,  but  they  are  likewise 
wanting  in  the  Irish  beds,  where  the  thickness  diminishes  as  towards 
the  North  of  Derry.     Here  the  Clifton  and  Irish  fossil  fauna  very 
nearly  agree.    On  the  other  hand,  where  the  Lower  Shales  in  Ireland 
attain  a  very  great  thickness,  fossils  are  found  identical  with  those  of 
the  Marwood  group.     This  will  be  rendered  mere  evident  by  an 
examination  of  the  accompanying  table : — 


BrUisk  A$9oeiaibm. 
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FilieitM  diehotoiBa  • 
didioloiiiA . 


Spiratfais  omphalodM 
Lepwditm  Seotobudigideiitif 
MM  rainwte 

OfUMNiBfM  ffNttUnUll 

Natienpris  pueNtrui 
OMiunM  tr>p6mnH 

"pffft^i^^  Micsduni. 
ATieida  DamnoDienni 
A.  — Mr.  eloPMita 

A. mr.w^T 

lingiilm  mjtiloidM . 
StRjiloriijiidiiis  ereniftria 
o^mftm  dmuBcte  . 
&pu  UsnUsuta  . 
HbjBclioaalla  plwtrodoii 

AlHl4j||lUfHIB  • 


—  ? 


—? 


—  ? 


Tiie  qneiiioD  now  arisesy  said  Mr.  Stoddart^  ought  these  shales  to 
be  classed  with  the  Carboniferous  or  with  the  Upper  Devonian 
rocks  ?  The  Clifton  beds,  he  submitted,  clearly  declare  the  former : 
1st.  On  account  of  the  nature  of  the  fossils.  2ndly.  From  the  com- 
parativelj  large  extent  of  true  limestones  and  shales  and  marls 
(nearly  70  feet)  before  the  true  Old  Red  micaceous  beds  occur,  and 
100  feet  before  the  first  bed  of  quartzose  conglomerate,  which,  afler 
all,  b  the  most  certain  mark  of  the  division  of  the  systems ;  for  both 
rocks  and  fossils  above  and  below  differ  entirely  in  their  character. 
Lastly,  Mr.  Stoddart  suggested,  as  another  view  of  tlie  matter,  that 
these  Shales,  which  in  Ireland  reach  the  thickness  of  6,000  feet,  may 
have  as  much  right  to  be  considered  as  a  distinct  and  intermediate 
aeries  as  the  Rhaetic  beds,  between  the  Trias  and  the  Lias,  which  in 
the  Anstrian  Alps  have  very  little  more  magnitude. 

Oif_  Icv-CATBS.    By  the  Rev.  O.  F.  Bbovnb,  M.A.,  of  St.  Catherine's  College^ 

Cambridge. 

MB.  BROWNE  has  recently  visited,  in  various  parts  of  the  Swiss 
and  French  Jura,  the  Yosges,  and  Dauphind,  in  places  far 
removed  from  glaciers,  a  number  of  ice-caves  exhibiting  phenomena 
of  a  very  remarkable  kind,  equally  interesting  to  the  Greologist^ 
the  Physicist,  and  the  Physical  Geographer.  In  large  caverns  in 
the  limestone,  at  depths  of  from  50  to  200  feet  below  the  surface, 
and  from  2,000  to  6,000  feet  above  the  sea,  Mr.  Browne  discovered 
enormous  deposits  of  ice  in  the  middle  of  summer ;  the  ice  being 
dense,  perfectly  crystallized,  and  evidently  permanent,  in  the  form 
of  colamna,  cascades,  and  floorings  of  ice,  prismatic  in  structure, 
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with  the  axes  of  the  prisms,  in  the  vertical  columns^  Ijing  borisontal, 
and  in  other  cases  perpendicuhir  to  the  surface  on  which  the  ice  was 
formed.  The  extent  of  these  caverns  was  so  large,  the  quanti^  of 
ice  so  great  in  proportion  to  the  magnitude  of  the  caverns,  and  the  ice 
had  been  frozen  at  so  low  a  temperature— being  quite  distinct  from 
snow  in  any  of  its  forms, — that  Mr.  Browne's  attention  was  forcibly 
directed  to  discover,  if  possible,  the  cause  of  the  phenomenon.  He 
could  find  no  satisfactory  account  in  any  of  the  works  in  which  ice- 
caves  have  been  alluded  to;  although  it  is  evident  that  similar 
deposits  have  been  met  with  in  many  other  districts.  They  have 
nowhere  as  yet  been  described  in  any  detail,  with  the  exception  of 
the  Glaciere  near  Bcsan^on,  which  has  been  the  subject  of  several 
communications  to  the  French  Academy,  and  the  number  is  evi- 
dently very  much  greater  than  had  b<^en  supposed.  They  are  locally 
known  as  affording  abundant  ice  in  summer. 

It  is  evident  that  numerous  deposits  of  this  kind  cannot  fail  to 
have  some  effect  on  the  caverns,  and  ultimately  on  the  facilities 
afforded  for  natural  drainage.  Ice,  forming  and  melting,  must  split 
still  more  widely  crevices  already  existing;  and  sometimes,  no  doubt^ 
must  form  fresh  cracks.  The  melting  of  the  ice  must  carry  down  to 
great  depths  a  constant  stream  of  cold  water  during  the  summer 
months,  and  tend  to  modify  the  temperature  of  the  rock,  and  reduce 
it  bt'low  the  degree  that  would  otherwise  belong  to  it. 

It  is  by  no  means  easy  to  explain  the  origin  of  these  accumulations. 
They  may  possibly  be  portions  of  old  or  modern  glaciers  entering 
the  earth.  This  suggestion  has  not  yet  been  verified ;  nor  is  it  easy 
always  to  say  whether  at  one  place  or  other  there  may  not  be  a 
communication  with  the  day.  That  in  many  cases  the  ice  is  pushed 
forwards  and  downwards  to  fill  narrow  cavities,  there  can  be  no 
doubt ;  and  that  glacial  effects  are  thus  occasionally  produced  in  the 
interior  of  the  earth  sucrgests  some  curious  reflections. 

The  explanations  offered  and  hitherto  generally  accepted  with 
regard  to  ice-caves  are  utterly  inapplicable  in  many  of  the  cases 
cited  by  Mr.  Browne.  Evaporation  cannot  possibly  have  produced 
the  effects  observed.  The  accumulation  of  winter-snows  is  equally 
impossible.  It  remains  that  the  whole  of  the  caves  should  be  re- 
examined geologically  with  a  view  to  make  out  the  exact  conditions 
of  the  case. 


On  the  Detelofxext  of  AiofONiTBs.    By  Dr.  T.  Wbioht,  F.G.S. 

nnHE  analysis  of  the  synonyms  of  certain  species  of  Ammonites  is 
-^  very  difficult,  for  these  fossils  have  received  different  names 
from  different  writers,  quite  irrespective  of  the  age,  state  of  growth, 
or  varietal  form  of  the  specimen  described  as  the  specific  type.  Kot 
only  do  these  fossils  often  supply  imperfect  or  fragmentary  paheonto  • 
logical  material,  but  many  Ammonites  have  changed  their  form 
during  growth  ;  therefore  the  author  collected  specimens  represent- 
ing the  young,  middle-aged,  and  old  conditions  of  as  many  species 
as  he  could  get  together.     The  results  of  his  observations  on  the 
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and  diftwacat  aaong  iheae  Aells  in  thdr  leTeral  ategos 
gmrth  were  fiTeii  in  this  paper,  lun^Med  with  aome  remarka  on 

I  aa  ittuatnited  bjr  the  Medmm^  the  Eekmodm^ 
Tmtlmcm.  ThefbUowiDgaieDr«Wright*aooiicliiaioiia:-~ 
plamwoUmim»^  8ow.»  ia  the  yoong  of  Am.  Dmdbrmtier% 
STOA.    B  hm  at  firat  aaaooth  riba,  flattened  on  the  baok;  each  rib 
Ami  devdopea  eqiine  near  the  back,  which  has  become  bread  and  flat} 
tte  ^inea  afterwarda  diminiah  in  aise,  becoming  Unnt  taberdeab 
and  even  diaappearing  altogether  in  old  ahella.    Am*  mmtkoHrnhm^ 
T.  ft  B«y  ia  hcmIj  amooth  when  young,  withoat  the  ked  or  ribai 
wUeh  are  prominent  in  middle-aged  ahella.    Am.  Af/Srr,  Qoenstedt^ 
ia  aaann4h  when  joong,  aoquirea  riba  when  older ;  and  difera  con- 
aidenbfy  when  aged,  the  riba  becoming  recnnred  prooeaaea.    Am. 
Jmmmomi,  Sow.,  ia  an  adolt  fiurm,  with  riba  nndalatiog  over  the  back; 
AmuRtjfmardif  I^Orb.,  repreaenta  the  middle  age  of  the  same  apeciea, 
with  donal  tnberclea  on  the  ribs  and  no  keel ;  and  Am.  BroHnU^ 
Boenmr,  ia  the  yonng  form,  with  ribs,  tubercles,  and  dorsal  keel. 
Ijiatljr,  Am.  caqmeormti,  Schlot,  is  Tory  difficult  to  identify  in  its 
Many  fbnna;  indeed,  no  leas  than  six  so-called  species  haye  been 
deacribed  out  of  the  various  phaaea  of  ita  growth:  in  early  age  it  ia 
Awl  wMmlatuM.  Y.  fc  B.,  and  Am.  pianwotia^  d*Orb. ;  a  little  older 
It  la  Am.  iaiieoHaimi,  Sow. ;  still  older,  and  when  the  last  whorl  haa 
beeame  anddenly  enlarged  with  two  lateral  rows  of  small  tuberdesy 
HimAbm.k€ieroifemui9  Y.  fcB.,  and  Am.  Benie^  Sow.  By  a  careful 
atadyof  the  morphological  characters  which  Ammonites  exhibit,  the 
number  of  the  so-called  species  will  be  greatly  reduced,  and  their 
diagnosis  simplified.   This  will  be  a  boon  to  the  palseontologist,  now 
that  the  value  of  Ammonites  is  more  generally  recognized;   for 
nmong  all  the  Invertebrata,  they  are  the  surest  indicators  of  the 
atratigraphical  position  of  the  different  zones  of  life  in  the  Secondary 
rods. 


EOZOOy  CAyADENSE  IN  CONNEMARA  MABBLE  FROM  THE 

BINABOLA  MOUNTAINa 

To  the  Editor  of  the  Geolooigal  Magazine. 

Mt  deab  Sib, — I  send  you  two  or  three  slides  with  films 
(mounted  and  ground  slices)  of  the  Irish  green  marble  containing 
the  fossil  which  I  suppose  to  be  the  same  as  Eozoon  Canadense  ;  in 
fact,  I  can  see  no  difference  whatever.  In  the  hand-specimen,  however, 
the  Irish  differs  much  from  the  Canadian,  as  the  best  films  are  got, 
not  from  the  banded  dark-green,  or  from  that  with  blue  patches,  but 
from  the  pale-green,  translucent,  apparently  homogeneous  portions ; 
that  with  blue  patches  showing  but  little  trace  of  the  Foraminiferal 
Btructure.  The  quarry  producing  the  best  specimens  is  that  on  the 
north-west  fiank  of  the  most  south-westerly  of  the  Binabola  Moun- 
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tains.*  The  green  marble  is  found  at  various  points,  in  a  NW. 
direction,  or  thereabouts,  from  this  spot ;  and  it  apparently  forms  a 
bed  with  a  <  strike '  of  about  NW — SE. ;  and  it  rises  in  many 
places  like  a  wall  above  the  mica-schist  of  the  country,  the  latter 
rock  having  been  more  easily  denuded.  The  northern  end  of  the 
bed  is  far  more  calcareous  than  the  southern,  and  there  the  Eozoan 
specimens  are  very  unsatisfactory.  As  it  is  many  years  since  I  col- 
lected my  specimens,  these  notes  of  the  locality  are  from  memory,  and 
may  be  corrected  by  later  observation.  This  marble  gives  way  in 
parts  to  the  action  of  acid  (but  not  so  easily  as  the  Canadian  marble 
that  Sir  W.  Logan  gave  me),  leaving  tubuli  like  a  white  velvet  coat- 
ing on  the  cell-masses,  and  with  an  occasional  thread  going  right 
across.  It  seems  as  if  the  carbonate  of  lime  has  here  been  replaced 
partly  by  some  other  mineral,  resisting  tlie  acid. — Yours  very  truly, 

W.  A.  Sanford. 

Nyxehead  Coubt,  Wellington  :  Dec.  27,  1864. 

Note  by  the  Editor. 
Mr.  W.  A.  Sanford,  F.G.S.,  first  wrote  to  me  on  November  25, 
1864,  of  his  finding  Eozoal  structure  in  the  Connemara  marble; 
but  he  did  not  then  feel  certain  enough  of  his  conclusions  to  put 
them  in  print.  When  he  felt  sure,  however,  of  his  results,  he 
kindly  sent  me  the  '  slides'  above  mentioned ;  and  having  got  some 
pieces  of  'Irish  Green'  from  marble-works  in  London, I  verified  his 
discovery  by  experiment.  My  specimens,  however,  of  the  light- 
green,  translucent,  serpcntinous  marble  have  yielded  much  more 
readily  to  dilute  acid  than  Mr.  Sanford's  specimens ;  and,  excepting 
that  the  silicate  replacing  the  *•  Sarcode '  of  the  Eozobn  is  lighter 
than  in  a  specimen  with  which  Sir  W.  Logan  favoured  me,  thei*e  is  no 
real  difference  between  the  two.  The  various-formed  chambers,  the 
shell  of  varying  thickness, — either  very  thin  and  traversed  with  fine 
tubuli,  the  silicate  filling  which  (when  bared)  resembles  white  velvet- 
pile,  or  thick  and  traversed  with  brush- like  threads,  representing 
the  pseudopodian  passages  of  the  '  supplemental  shell '  (or  *  vas- 
cular system  ^\ — are  all  present ;  though  I  have  not  so  carefully  pre- 
pared them  as  they  are  shown  in  specimens  of  the  Canadian  Eiozoan 
rock  prepared  and  given  me  by  Dr.  Carpenter,  whose  researches  (as 
read  before  the  Geological  Society — see  Geol.  Mag.  Vol.  IL  p.  35) 
have  even  added  to  Dr.  Dawson's  almost  exhaustive  description  (see 
Geol.  Mag.  Vol.  I.  p.  226)  of  this  fossil.  The  best  way,  perhaps, 
to  examine  the  rock  for  Eozobn  is  to  strike  off  thin  chips  of  the 
marble,  parallel  with  a  smooth  face,  cut  across  the  wavy  white  and 
green  laminse,  as  nearly  at  right  angles  as  practicable  (the  direction 
in  which  ornamental  slabs  of  this  marble  are  often  cut),  and  to 
submit  the  chips  to  tlie  action  of  very  weak  dilute  acid  (not  sul- 
phuric) ;  and  the  peculiar  structure,  at  first  sight  merely  granular 
(where  the  mass  is  more  green  than  white),  but  showing  to  the  prac- 

*  An  account  of  tb(»  Geology  of  the  Connemara  Mountains,  with  their  beautiful 
green  marble,  quartz-rock,  and  mica-schists,  illustrated  by  a  section,  may  be  seen 
iuMurchison's  '  Siluria,'  2nd  edit.  p.  100,  &c. — Edit. 
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tbed  eye  green  stony  matter  replacing  tiera  of  the  nuinj-segmented 
'Saieode^'  togedier  with  delicate  greeniah-white  threads  for  ^  pseu- 
dopodial  filMnenta^'  and  for  *  stolons,'  of  the  different  sixes  and  in 
the  dllBBrent  positionspecnliar  to  the  structure  of  Faraminifera^  can 
readily  be  detected.  The  loose  morsels  also,  fallen  in  the  water,  are 
(ss  Dr.  Carpenter  showed  me)  especially  instructiye,  if  carefolly  dried 
and  monnted. — ^T.  B.  J. 

GEOLOGIGAX.  *  NOTES  AND  QUEBEBS.' 
To  the  Editor. 

Mt  pbab  Sib, — ^In  the  early  part  of  the  past  year,  I  yentared  to 
suggest  to  the  Council  of  that  very  useful  body,  the '  Geologists*  Asso* 
damn/  that  an  extension  of  the  aid  they  were  giving  to  geological 
obserrers  would  result  from  the  periodical  publication,  monthly  or 
quarterly,  of  a  'Notes  and  Queries.'  To  illustrate  my  meaning  prac- 
tically, I  took  the  further  liberty  of  contributing  the  first  number, 
haying  sundry  enquiries  myself  to  make,  needing,  like  others,  co-ope- 
rstiTe  help.  This  little  olla  podrida  of  mine  the  Association  pub- 
lished, with  an  official  foot-note  of  approval  and  explanation.  But 
tiioogh  still  conyinoed  of  the  value  of  such  means  of  distributing 
sad  acquiring  help  within  the  limits  of  the  'Association,'  I  am  so 
greatiy  of  opinion  that  more  extended  and  equally  valuable  aid 
nay  result  from  embodying  the  scheme  with  that  of  the  Gbolooioal 
If  AOAsnTX,  that  I  beg  for  some  small  space  wherein  to  remark  upon 
it  Although  a  desultory  system  of  notes  and  enquiries  did  obtain 
during  the  existence  of  the  respected  predecessor  of  the  Geological 
Magazine^  the  scheme  upon  which  it  was  cast  differed  somewhat 
from  the  arrangement  I  would  suggest. 

My  remarks  upon  the  plan  need  be  but  short.  The  arrangement 
m  that  valuable  friend  of  Literary  men,  <  Notes  and  Queries,'  is  the 
one  which  I  should  like  to  see  applied  to  the  help  of  Geological 
students :  everyone  being  familiar  with  this  model,  I  need  not  describe 
it.  My  remarks  will  be  rather  directed  towards  indicating  subjects 
which  may  both  lead  to  the  help  of  individuals,  and  at  the  same  time 
advance  the  progress  of  the  science. 

The  very  suggestive  article  by  Professor  Rupert  Jones  which 
inaugurated  the  New  Year,  and  to  which,  unknowingly,  I  added  a 
kind  of  postscriptal  paper,  will  save  me  mentioning  our  wants  as 
r^ards  the  palaeontological,  physical,  and  petrological  studies  which 
belong  to  the  older  half  of  the  Palaeozoic  epoch;  and  save  my  bring- 
ing forward,  as  a  witness  of  the  usefulness  of  my  plan,  any  more 
puzzled  student  of  rocks  older  than  the  '  Mid- Silurian '  student.  At 
this  stage  in  the  chronicle  of  past  time  begin  my  inquiries. 

1.  Will  some  one  kindly  ask  what  are  now  the  boundaries  of  the 
'Middle Silurian,'  and  what  are  its  frontier  relationships  with  rocks 
above  and  rocks  below  ?  2.  Also  whether  the  May  Hill  Sandstone,  or 
any  *  Llandovery*  rock,  is  being  worked  now  anywhere  in  Britain  ? 
While  making  these  queries,  I  call  the  attention  of  the  Malvern 
geologists,  and  other  observers  situated  thereabouts,  to  the  extra^ 
ordinary  abundance  of  Tentaeuliies  in  the  Upper  Llandovery  Sand- 
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stone  of  Ankerdine  Hill  (south  flank),  near  Bromyard  (Herefordshire). 
A  rock  literally  composed  of  casts  of  the  sheaths  of  TeniaeuUteM  cer- 
tainly exhibits  a  carious  zoological  condition  of  a  Silurian  shore. 

3.  Is  the  rock  of  the  'Church-hill  quarry'  at  Leintwardine  of 
'  Aymestry  Limestone '  age,  or  '  Lower  Ludlow'?  I  am  aware  that^ 
until  lately,  its  position  as  a '  Lower  Ludlow '  rock  was  unimpugned ; 
but  the  discovery  of  Pieraspis  Ludensis,  the  earliest  (at  present) 
known  Fish,  renders  it  desirable  that  the  question  of  relative  age 
should  be  cleared  up.  4.  Another  enquiry,  prompted  by  the  fossil  con- 
tents of  a  rock  exposed  near  to  Leintwardine,  I  wish  also  to  make, 
both  for  my  own  information,  and  also  as  suggestive  of  research. 
When  are  the  'branched  Graptolites'  discovered  some  few  years 
ago  by  Mr.  Alfred  Marston,  in  Lower  (?)  Ludlow  rock  near  Bur- 
rington,  to  be  figured,  and  collated  with  the  species  described  by 
Professor  James  Hall  (who  certainly  is  the  first  geologist  who  has 
pieced  the  fragmentary  relics  of  these  curious  animals  together,  and 
presented  us  with  the  entire  form)  in  '  Decade  No.  2 '  of  the  Geo- 
logical Survey  of  Canada?  5.  The  Ludlow  district  is  so  rich  in 
Upper  Silurian  fossils,  that  I  cannot  pass  it  over,  even  in  thought^ 
without  calling  attention  to  some  new,  large-sized,  and  certainly 
undescribed  Pteropoda  from  Upper  and  Lower  Ludlow  rocks,  which 
are  now  in  the  cabinets  of  my  friend  Mr.  Lightbody  of  that  town. 
Mr.  Henry  Woodward  has  behaved  like  a  father  to  the  Pterygotus 
family,  and  I  trust  he  may  be  inclined  to  place  the  Silurian  Ptero- 
pods  in  an  equal  position  of  comfort  and  esteem. 

6.  While  remarking  upon  rocks  which  lie  next  above  the  '  Wenlock 
Series,'  I  would  suggest  that  it  would  be  very  desirable  to  tabulate 
the  genera  and  species  of  Corals  which  range  upwards  from  the 
limestones  of  that  great  Silurian  zone  into  the  more  arenaceous  rocks 
of  the  '  Lower  Ludlow.'  Certainly  they  are  but  few,  and  these  pro- 
bably merely  the  species  best  calculated,  by  their  life-characters,  to 
live  in  a  changed  habitat ;  but  as  such  study  may  be  taken  as  one 
of  the  many  hundred  which  palaso-zoological  science  evolves  from 
our  ancient  rock -material,  it  cannot  be  overlooked.  7.  Before  leaving 
Silurian  palaeontology,  I  should  like  to  express  a  hope  that  some 
record  may  yet  be  taken  of  the  most  wonderful— for  so  it  was — rich- 
ness of  the  comparatively  thin  band  of  Lower  Wenlock  Shales 
pierced  during  the  making  of  the  tunnel  through  the  Malvern  Hills. 
As  yet  I  have  seen  no  paper  describing  the  fossils,  several  of  which 
are  quite  new  to  Britain,  discovered  during  the  progress  of  the  work; 
and,  although  the  major  part  of  the  treasures  thus  secured  are  safe 
in  the  cabinets  of  my  friend  Dr.  Grindrod,  of  Great  Malvern,  I  think 
some  record  of  their  discovery  should  be  drawn  up  so  as  to  introduce 
them  to  their  kindred,  immortalised  in  tbe  pages  of  '  Siluria.' 

8.  *  The  Old  Red  Sandstone'  is  a  field  of  enquiry  which  would  easily 
furnish,  of  itself,  a  volume  of  *  Notes  and  Queries.'  The  singularly 
diverse  conditions  under  which  rocks,  probably  of  contemporaneous 
age,  were  deposited,  and  the,  as  yet,  remarkable  discrepancies  between 
the  palffiontological  values  of  rocks  lying  within  its  limits,  both 
relatively  to  each  other  and  with  reference  to  their  mineral  character, 


^ 


ft  al  onee  with  a  qpeeUJ  inierett  I  ihoald  like  to  hear 
MfinriM  M  to  hour  it  hmppeas  that^  m  jet»  no  remaina  of  unr 
Beoleh  «Old  Bad'  Fiflh  hmTO  been  met  with  in  English  '  Old  Red* 
joAa^  M  exposed  in  HerefordBhire  and  the  Border-eountiet  gene* 
lalhr.  Alao^  if  Mr.  BengeUT's  disooTery  in  the  DeTonshire  rooka 
of  Fieh-vemains  allied  to  tlM  forma  met  with  in  the  rooks  of  the 
Seoltieh  HighUmde  (Middle  Old  Bed)  still  stands  alone. 

9l  Aa  regards  the  nppennost  gone  of  the  *  <Md  Bed/— that  known  aa 
the  *  TeOow  Sandatone^'  a  Epical  OKpoaare  of  whioh  waa  deacribed 
bf  Rnof.  Morria  and  mjaelf  in  the  Quart.  Jeur.  OeoL  Soc.,  toL  zviii. 
|L  94^  aa  occurring  in  Shropshire^— I  wish  to  call  the  attention  of 
GeologiatB  liTing  in  South  Walea  to  ita  occurrence  in  the  district 
between  HaTcrfordweat  and  Tenby ;  and  to  the  probabili^  of  it,  aa 
there  eKpoaed,  yielding  sood  foaaila.  Speeimena  of  Pitriehik^M 
wmeroemk&hii.  Eg.,  ahmila  be  keenly  looked  for. 
*  10.  Qneationa  which  arise  out  of  the  atudy  of  the  Carbonifbrona 
radub  and  Noiea,  which  I  feel  aure  may  be  eaaily  gathered,  of  new 
diaeoreriea,  and  fittingly  enshrined  in  the  Obologioal  MAQAznrn^are 
ao  many,  that  I  will  oidy  indicate  two  mattera  whichi  if  looked  hito^ 
and  the  reaulta  preaerred,  will  be  of  nae  in  the  adTancement  of 
knowledge.  One  ia,  that  in  the  brown  ahaly  coala  of  North  Stafford- 
ahivB^  Shffopahire^  and  West  Worcestershire^  Beptilian  bones  occur 
ftr  more  numerously  than  we  hare  imM;ined.  I  have  myself. 
Tears  ago^  seen  numy  specimens ;  bnt^  unluckily,  I  regarded  them  aa 
belonging  to  aome  Holoptychian  Fish,  and  took  no  special  heed 
of  them.  11.  The  other  subject  is  connected  with  one  of  the 
mysteries  of  the  Carboniferous  epoch ;  the  botanical  position  of 
the  SigiUaria  with  Stigmaria  as  its  creeping  root.  When  possible, 
it  appears  to  be  exceedingly  desirable  that  a  careful  di*awing  should 
be  tidLen  of  any  large  individual  tree  found  in  sUtt,  before  the  ar- 
rangement and  relationship  of  the  root  with  ttie  trunk  are  disturbed; 
as  there  appears  some  probability  that  the  huge  plant  was  more 
nearly  allied  to  the  Mosses  than  we  have  hitherto  considered.  Prof. 
Goeppert  has  lately  figured,  in  the   <  Palseontographica '  (vol.  zii. 

SI.  86),  the  filaments  oiFunaria  hygrometrica  (a  well-known  English 
loss)  side  by  side  with  an  outspread  mass  of  Stigmarian  rootlets. 
But  as  I  merely  mean  these  remarks  to  be  indicative  of  some  of 
the  many  ways  in  which  a  *  Geological  Notes  and  Queries '  would 
be  useful,  I  need  not  add  to  the  few  examples  I  venture  to  offer. 
Glad  of  such  aid  myself,  I  shall  be  equally  pleased  to  find  that  its 
worth  is  appreciated  by  others.       g^^^^  ^    Robkbts,  F.G.S. 

Qhol.  Soc.,  Somebsbt  Housi :  Jan,  6,  1865. 


To  the  Editor  of  the  Gbolooical  Magazike. 

Uhfobtunatblt  for  our  Irish  Drift,  shells  have  only  been  found 
very  rarely,  so  that  we  must  do  without  that  kind  of  evidence;  but 
nevertheless  the  different  Drifts  are  well  marked,  and  seem  to  cor- 
req>ond  with   those  mentioned  by  your  correspondent,  Mr.  Maw. 


92  Correspondence, 

They  occur  in  the  following  natural  order : — 

3rd.    Gravels  and  sands,  including  Eskers  and  J  p^gf^rifi  Gravels 
Kaims         •••...  3 

2nd.    Claj  and  blocks,  usually  made  up  chiefly  \ 
of  the  debris  of  the  underlying  rocks,  I 
but  sometimes   consisting  almost  en-  I  Boulder^clay^  or 
tirely  of  limestone  fragments:  in  this  |       Glacial  Drift, 
latter  case,  the  material  is  locally  called  I 
*  Com  Gravel ' j 

l8t.     Gravel  sand,  and  clay ;  the  last  contain-  i  p      j^^i  j^f, 
mg  fragments  of  plants,  &c.         .         .  5 

In  Ireland  I  do  not  remember  to  have  seen  a  section  in  which 
those  three  kinds  of  drift  are  represented,  but  in  many  places  I  have 
found  Nos.  2  &  3,  and  in  a  few  Nos.  1  &  2.  No.  2  is  undoubtedly 
Glacial  Drift,  as  it  was  deposited  from  the  large  sheet  of  ice  that 
once  covered  the  country ;  while  No.  1  must  have  been  previously 
deposited  by  water,  or  accumulated  on  the  land;  and  No. 3  was 
formed  from  the  part  of  No.  2  that  was  washed  by  and  deposited 
in  wnter.  In  both  Nos.  1  &  3  I  would  expect  to  find  Arctic  Shells 
and  erratic  blocks,  as  they  were  formed  in  a  similar  manner  to  what 
is  now  going  on  in  the  Arctic  and  Antarctic  Circles.  There,  in  the 
large  fields  of  ice,  the  materials  for  the  Boulder-clay  are  accumu- 
lating ;  while  in  the  seas  around  gravels  and  sands,  with  Arctic 
Shells,  are  being  deposited;  and  the  droppings  from  the  passing 
icebergs  supply  the  erratic  blocks.  If  the  land  is  rising,  the  field  of 
ice,  and  consequently  the  Boulder-clay,  will  extend  out  over  these 
sand-deposits ;  but  if  the  land  gradually  sinks,  part  of  the  Boulder- 
clay  will  be  washed  into  graveb  and  sands ;  and,  as  they  still  con- 
tinue to  be  in  an  Arctic  sea,  there  will  be  similar  shells  mixed  with 
them,  and  passing  bergs  will  supply  the  erratics.  If  the  ice-field 
docs  not  reach  the  coast-line,  plants,  &c.  will  grow  on  the  inter- 
vening land,  which  will  be  destroyed  and  covered  up  by  the  Boulder- 
clay,  if  there  be  a  continuation  of  severe  seasons,  and  the  ice-field 
extends  beyond  its  usual  limits.  Recently  I  have  found  a  section  in 
the  Baleyneenadouish  River-valley,  nearGt)rt,  Co.  Galway,  in  which 
there  is  Pra?glacial  Drift,  under  about  twenty-five  feet  of  Boulder- 
clay.  The  Fraeglacial  Drift  consists  of  clay  and  fine  sand,  and  con- 
tains sticks,  fir-cones,  &c.  This  section  I  hope  fully  to  describe  in 
a  forthcoming  memoir  of  the  Geological  Survey. 

In  the  Pr€eglacial  Drift  I  have  never  found  striated  blocks  ;  but  I 
do  not  say  that  they  do  not  occur,  as  they  might  have  been  dropped 
into  it  from  passing  bergs.  The  surface  of  the  rocks  under  it  I 
never  found  polished  or  striated ;  but,  when  the  true  Boulder-clay 
lies  without  any  intervening  rubble,  the  rock-surfaces  are  always 
polished  and  striated.  The  PosUdrift-gravels  may  lie  on  a  *  dressed ' 
rock,  but  the  polishing  and  strias  are  always  obliterated ;  rounded 
blocks  may  also  occur  in  it ;  but  the  polishing  and  scratches  are 
always  more  or  less  obscure,  and  never  have  the  fresh  look  of  the 
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bloekt  oat  of  the  B&uUetr^k^.  In  thb  commaniofttioa  I  hmye 
lepeated  part  of  what  I  fonnerlj  saidy  but  I  eonsidesed  it  best  to 
fioter  fnllj  into  the  subject — ^Tours,  &c.        O.  Hbkrt  Kinahan. 


How  THB  Skull  of  the  Makh oth  was  got  out  9f  thx  Buck* 
lABTH  at  Ilford.  Bj  H.  Woodward,  F.6.S.,  F.Z.S. — In  replj 
to  the  BeT*  O.  Fisher^s  enquiry  (see  p.  44),  hmving  been  present 
during  the  exhumation  of  the  cranium  of  the  Mammoth  {Elephat 
nriimiffemius)  at  Ilford  (described  and  figured  in  the  Osolooioal 
Magazdw  for  Noyember»  p.  241),  I  will  state  the  method  adopted  by 
Mr.  W.  Davies,  of  the  British  Museum,  assisted  by  Mr,  Thorn  and 
others. 

We  sent  down  a  one-horse  spring-yan,  carrying  a  good  supply  of 
the  best  plaster  of  Paris  (1  cwt),  six  pieces  of  4-inch  nail-bar-iron, 
6  to  8  ft.  long,  a  bundle  of  splines,  a  box  full  of  hay  and  tow,  some 
strips  of  old  canvas^  whitey-brown  paper,  two  large  earthen  pans  in 
which  to  mix  the  plaster,  spades,  trowels,  a  saw,  iron  hammers, 
spatoUB^  hCf  good  stout  cord  and  rope,  deal  planks,  and  a  hand- 
barrow  upon  which  to  remove  the  remains,  and  some  large  wooden 
trays  in  which  all  the  loose  portions  were  to  be  systematically 
placed,  and  marked  with  pencil  on  separate  papers  to  show  the  parts 
to  which  they  belonged. 

You  must  imagine  the  skull  resting  half  exposed  in  compact 
brickearth,  requiring  a  spade  or  trowel  to  remove  it,  but  the  fossil 
itself  as  friable  as  decayed  wood  or  tinder,  the  ivory  of  the  tusk 
being  equally  soft  and  shattered. 

The  first  operation  was  to  remove  as  much  of  the  soil  as  could  be 
done  with  safety ;  the  whole  tusk  was  then  covered  with  sheets  of 
whitey -brown  paper;  a  coating  of  well*mixed  plaster  of  Paris  was 
placed  over  the  paper  covering  the  tusk,  and  allowed  to  settle  down 
upon  each  side  in  the  grooves  which  had  been  scraped  in  the  brick- 
earth,  forming  a  coat>  of  this  shape  f^,  over  the  entire  length  of  the 
tusk.  When  the  plaster  had  set»  two  bars  of  the  iron  (above  men- 
tioned), which  had  been  bent  to  the  proper  curve,  were  placed  upon 
the  hard  plaster,  and  fixed  to  it  with  another  coating  of  fresh-mi  >&ed 
plaster  of  Paris. 

When  these  coats  had  properly  set,  the  base  of  the  tusk  (which 
had  been  carefully  cleared  and  coated  all  round  with  plaster)  was 
sawn  through  a  few  inches  below  the  socket,  the  tusk  was  burrowed 
uuder  at  intervals  with  the  trowel,  and  hand-holes  thus  made  beneath 
it,  through  which  were  thrust  strips  of  canvas  and  pads  of  tow  or 
hay,  until  the  whole  was  swathed  with  bandages  of  canvas,  hay,  and 
cord,  like  a  mummy.  When  thus  secured,  six  men  turned  it  gently 
over  from  its  matrix  and  placed  it  upon  a  long  plank  prepared  for  it 
(the  curved  part  being  supported  and  fixed  with  packing),  and  so 
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tranefotred  it  to  the  van.  The  Beconi  tnA  (remored  »  week  Utor) 
was  rtki^ed  in  ft  similar  meaner. 

The  treatment  of  the  ekall  was  much  after  the  aune  ffialiion,  ex- 
cept tliKt  a  coat  of  fine  tenacious  claj  was  used  to  fill  np  the  nasal 
apertures  and  cracks.  Over  the  first  coat  of  plaster,  laths  and  soft 
iron  bars,  bent  to  the  curve,  were  fixed  as  in  the  case  of  the  tusk  to 
give  rigidity  to  the  whole.  As  the  matrix  was  removed,  pieces  of 
wood  were  packed  under  with  soft  bay  to  support  the  head,  which 
being  611ed  wjth  brickearth  and  sand,  was  verj  heavy,  WbeD  quite 
cleared  and  secured,  it  was  turned  gently  over  upon  a  soft  bed  of 
hay  placed  on  the  band-barrow  ready  to  receive  it* 

Tlio  labour  and  care  necessary  are  immense,  but  I  feel  sure  that 
almost  any  similar  fosail  remains  might  thus  be  secured,  provided 
always  the  same  amount  of  skill  and  patience  be  brought  to  bear 
upon  the  brittle  mass. 

MiNiNQ  Notes. — It  is  not  perhaps  sufficiently  known  tbat  the 
excavation  of  htematite  iron-ore  from  hollows  and  fissures  of  the 
Mountain -limes  tone  is  now  carried  on  to  a  very  profitable  extent  in 
the  diistrict  between  Whitehaven  and  the  mountains  of  ComberUud. 
It  is  the  common  opinion  among  the  local  geologists,  who  have  con- 
stantly recurring  opportunities  of  observation,  that  the  ore  has  been 
deposited  by  water,  and  afterwards  altered  by  hot  water  and  steam, 
or  hydro-thermal  agency.  It  is  likewise  believed  that  a  great  part 
of  the  ore  must  have  been  carried  by  water  from  Ennerdale  in  the 
immediate  neighbourhood.  One  of  the  precipices  on  the  south  side  of 
Ennerdale  Lake  is  called  Iron  Crag,  and  a  single  adventurer  is  now 


Thu.    IIiuTtBn  SticUs  I*  the  highni  point  (},4»  feet). 


carting  ore  from  this  crag  to  the  nearest  railway-station.  The  dif- 
ference between  the  iron -ore -deposits  in  the  valleys  and  the  veins 
in  the  mountains  remains  to  bo  sufficiently  investigated.     Have  the 
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had  tte  nms  origin  m  the  depouti^  and  afterwards  beea 
dbvatod?  or  were  thej  injeeCed  iWHn  beneath  bj  igneoos  action  or 
■■bliiBtinn  ? — ^Very  latelj  a  hmnatite-mine  has  been  opened  near 
Ihe  top  of  n  hiU  in  the  neighbonrbood  of  the  Crinkle  Crags,  and  n 
Btllo  to  the  aonth  of  Great  Langdale.— Within  the  kst  fbnr  months 
the  prapcieior  ai  one  of  the  Frisington  mines  (WhitehaTen)  has 
eoHMDeed  mining  operatioas  in  the  side  of  the  highest  Langdide 
Kko^  cnUed  Harrison  Stickle.  A  sUde  from  the  Hke  down  into 
IjiurtaleiB  in  progress;  and  an  experienced  miner,  belonging  to 
tbe  IVisngton  district,  assores  me  that  the  Langdale  Pike  will  rerj 
aooo  hecooM  disignred,  in  »  fsw  years  greatly  mntilated,  and  in 
eonrse  of  time  perhi^  demolished  I  Now  this  Pike  is  well  known 
by  toorists  to  be  the  chief  attrition  of  the  prospect  to  be  obtained 
bom  the  eastern  shore  of  Windermere  Lake.— >In  the  wild  and  little- 
known  Tidley  called  Greenbam,  between  Little  Langdale  and  the 
Boontains  called  Uie  Carrs,  a  copper-mine  belonging  to  John  Croes- 
ield,  Esq^  of  Ambleside,  was  lately  abandoned.  A  Scotch  gentleman 
kaa  purchased  the  ^ plant'  within  the  last  year,  and  by  this  time 
kas  probaUy  commenced  reopening.  I  have  been  informed  that  he 
hopes  to  be  aUe  to  meet  with  granite  at  an  accessible  depth,  his 
benef  being  that  the  nearer  to  mnite,  the  greater  is  the  chance  of 
inding  copper.    Is  it  so  ? — ^D.  M. 

A  MIST  of  WiLHiLK  Haidimqbr,  Dircctor  of  the  GeoIcMrical  Snr- 
Tey  of  the  Austrian  Empire,  is  to  be  placed  in  one  of  the  Saloons  of 
the  Lnperial  Geological  Institute  of  Vienna,  on  February  5th.  Very 
many  of  his  friends  and  admirers  in  all  parts  of  Europe,  in  Eng- 
land, and  abroad,  have  united  in  offering  this  compliment  to  the 
veteran  Goologist  and  Mineralogist  by  voluntary  subscription. 

A  VERY  fine  specimen  of  Jade  or  Nephrite,  from  Battugol,  Mont 
Saians,  Irkutsk,  Siberia,  weighing  about  5  cwts.,  has  just  been  con- 
signed to  Mr.  Bryce  M.  Wright,  of  36  Great  Russell  Street,  Blooms- 
bury.  It  is  of  a  fine  dark -green  colour,  and  is  the  second  largest 
specimen  of  this  mineral  in  this  country.*  It  was  from  Nephrite 
that  the  most  highly-prized  hatchets  of  the  aborigines  of  the  Pacific 
and  of  the  old  Swiss  Lake-dwellings  were  wrought.  A  notice  of 
some  Chinese  and  New  Zealand  Nephrites  is  given  in  the  Geol. 
Mao.,  Vol.  I.  p.  143.    The  specimen  is  now  upon  view. 

Obituabt  Notice, — ^Professor  Benjahin  Silliman,  M.D.,  LL.D., 
died  at  New  Haven  on  the  24th  November  last,  aged  84.  He  graduated 
at  Yale  in  1798;  studied  law,  and  was  admitted  to  the  bar  in  1802. 
He  afterwards  accepted  the  Chair  of  Chemistry,  Mineralogy,  and 
Greology  in  Tale  College ;  and  in  1820  visited  Europe  to  prosecute 
his  studies  in  sciences  which  were  at  that  time  almost  unknown  in 
America.  He  returned  after  an  absence  of  fourteen  months,  and 
published  in  1821  an  interesting  *  Journal  of  Travels  in  England, 
Holland,  and  Scotland.'  He  revisited  this  country  again  in  1851 ; 
and  again  printed  his  notes,  entitled  'Narrative  of  a  Visit  to  Europe 
in  1861 '  (2  vols.  8vo.).     In  1807,  he  made  an  analysis  of  a  meteo- 

*  The  lazgeet  specimen  is  in  the  BritiBh  Museum,  and  was  brought  bj  M.  Alibcrt, 
from  the  same  loralitj,  for  the  Intemationsl  Exhibition  of  1S62. 
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rite  of  great  size  and  brilliancy  which  had  burst  in  the  town  of 
Western,  Connecticut;  and  afterwards  assisted  Dr.  Ware  in  his 
experiments  with  the  oxy-hydrogen  blowpipe,  to  which  he  gave  the 
name  of  '  compound  blowpipe/  by  which  it  is  commonly  known.  It 
1818,  Professor  Silliman  founded  the  ^American  Journal  of  Science 
and  Arts/  now  known  all  over  the  world  as  '  Silliman's  JoumaL' 
The  United  States  possessed,  some  forty-six  years  ago,  but  one  single 
scientific  periodical,  the  'Journal  of  Mineralogy,'  and  that  was  but 
short-lived.  On  its  extinction.  Professor  Silliman,  for  the  honour 
of  his  country,  threw  himself  into  the  breach,  and  published  in  1818 
the  first  number  of  the  Journal  which  now  bears  his  name.  His 
remark  was — we  quote  from  *  Triibner's  Bibliographical  Guide  to 
American  Literature' — 'I  feel  that  this  work  will  absorb  my  whole 
life.'  And  he  was  not  mistaken.  .  .  .  '  An  ardent  promoter  of  science, 
he  continued  to  give  lectures  long  after  he  had  resigned  his  profes- 
sorship. Ue  was  a  man  of  simple  tastes,  and  reached  a  good  old  age 
with  mind  and  body  both  in  full  activity.  To  the  very  last,  we  read, 
he  took  a  deep  interest  in  the  progress  of  science,  humanity,  and  free- 
dom all  over  the  world.' — The  Reader,  Dec  17,  1864.  Prof.  Silliman, 
we  may  add,  was  a  fine,  frank,  friendly  man  ;  about  5  ft.  10  in.  in 
height,  rather  spare  in  body,  with  oval-longish  face  and  well-formed 
features,  shrewd,  open,  and  intelligent  in  expression.  His  quiet 
engaging  manners,  his  delight  in  obliging,  and  his  multifarious 
knowledge,  rendered  him  widely  popular.  He  was  a  Foreign  Mem- 
ber of  the  Geological  Society  of  London. 

We  also  notice  with  regret  the  death  of  Monsieur  Nicolas  Robert 
Bouchard,  who  expired  at  Boulogne-sur-Mer  in  France,  on  the 
22nd  of  November,  1864,  aged  63.  M.  Bouchard  was  distinguished 
for  his  great  acquirements  in  the  sciences  of  Malacology  and  Palae- 
ontology. During  the  year  1833-34,  he  published  several  valu- 
able memoirs  relating  to  the  Mollusca  and  Crustacea  living  on 
or  near  the  shores  of  the  Boulonnais.  In  1838  he  commenced  his 
geological  and  palseontological  researches ;  and  at  the  period  of  his 
death  had  assembled  a  most  remarkable  and  valuable  collection  of 
fossils,  and  especially  of  those  that  occur  in  the  various  geological 
formations  of  the  Department  of  the  Pas-de-Calais.  In  his  memoir  on 
the  Devonian  rocks  and  fossils  of  the  Boulonnais,  published  in  the 
*  Bulletin  dela  Soc.  Geol.  de  France'  for  1840,  Sir  R.  Murchison  does 
not  fail  to  refer  to  M.  Bouchard's  researches,  and  adds,  that  they 
have  materially  tended  to  assist  him  in  arriving  at  a  positive  deter- 
mination of  the  true  age  of  the  Devonian  rocks  of  that  part  of  France. 
M.  Bouchard  had  also  devoted  many  years  to  the  study  of  the  Bra- 
chiopoda,  upon  which  subject  he  published  several  papers.  It  is  to 
him  we  are  indebted  for  the  establishment  of  the  genus  Davidsonia. 
Ills  last  memoir  bears  for  title,  *  Observations  sur  les  Helices  Saxi- 
caves  du  Boulonnais;'  it  will  be  found  in  the  sixteenth  volume  of 
the  '  Annales  des  Sciences  Naturelles'  of  Paris. 

During  many  years  M.  Bouchard  was  one  of  the  directors  of  the 
Museum  of  Boulogue-sur-Mer,  and  has  always  been  ready  to  assist 
others,  and  to  impart  the  knowledge  he  had  himself  acquired  after 
forty  years  of  the  most  persevering  researches. — T.  D, 
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L  On  the  Laurentian  Rocks  of  Britain,  Bavaria,  and 

Bohemia. 

Bj  Sir  Roderick  I.  Mubchisok,  K.C.B.,  F.R.S.,  Director- General  of  the  OtH)logical 

Survey  of  Great  Britain,  &c.  &c. 

A  LARGE  portion  of  the  last  number  of  the  Quarterly 
Journal  of  the  Geological  Society  (February  Ist)  is  justly 
devoted  to  the  important  subject  of  the  Laurentian  or  oldest 
known  stratified  rocks,  the  elaboration  and  namino;  of  which  in 
North  America  were,  it  is  well  known,  accomplished  l)y  Sir 
William  Logan  and  his  associates.  On  this  occasion  a  inemoir 
by  that  eminent  geologist  naturally  leads  the  way,  whilst,  in 
the  subsequent  articles,  the  nature  and  structure  of  the  Kozoon 
CanadensCj  which  has  been  found  in  these  rocks,  are  ably 
developed  by  Drs.  Dawson,  Carpenter,  and  Stcrry  Hunt. 

The  British  rocks  which  I  have  shown  to  be  of  Laurentian 
age  occupy  striking  headlands  in  Sutherland  and  Koss,  w^herc 
they  are,  as  I  proved,  unconfonnably  surmounted  by  both 
Cambrian  and  Lower  Silurian  rocks.  At  first  I  termed  these 
lower  rocks  *  Fundamental  Gneiss.'  They  were  then  described 
as  being  completely  dissevered  from  all  the  palaeozoic  rocks,  not 
only  by  unconformability,  but  also  by  having  an  entirely  di- 
vergent strike  or  direction,  namely,  from  SE.  to  NW.,  being  at 
right  angles  to  that  of  all  the  superjacent  deposits  of  Britain. 
The  announcement  of  a  direction  from  SE.  to  Js'W.  in  these 
underlying  rocks  was  in  itself  as  great  a  novelty  in  our  insular 
geology  as  the  introduction  of  a  lower  base  of  our  whole 
geological  series  than  had  hitherto  been  recognized. 

After  several  years  of  preceding  researches,  I  brought  these 
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data  definitely  before  my  associates  in  1858,  when  I  tenned 
these  lowest  rocks  ^  Fundamental  Gneiss ; '  a  name  intended  to 
mark  that  which  was  unquestionably  a  new  base  for  the  whole 
stratigraphical  series  of  our  country.  So  truly  was  this  the 
case,  that,  in  the  order  of  superposition  fixed  upon  by  my  pre- 
decessor Sir  Henry  De  la  Beche,  when  Director-General  of  the 
Geological  Survey,  and  since  approved  by  myself,  after  consul- 
tation with  Professor  Ramsay  and  Mr.  Jukes,  the  Cambrian 
rocks,  altered  and  unaltered,  were  placed  at  the  base  of  the 
whole  sedimentary  series,  and  the  letter  a,  as  the  beginning  of 
the  alphabet,  was  aflSxed  to  them. 

The  fact  of  the  existence  of  this  older  or  basement  formation 
in  the  North-west  of  Scotland  was  again  pointed  out  by  me*  in 
the  following  year  in  a  new  edition  of  *  Siluria.'  I  also  pre- 
pared a  geological  map  of  the  Highlands,!  in  which  to  the  term 
'  Fundamental  Gneiss '  was  added,  *  or  Laurentian  of  North 
America.'  For  when  I  first  ascertained  this  order  I  was  un- 
aware of  the  results  of  the  labours  of  Sir  W.  Logan;  but, 
in  the  following  year,  having  induced  Professor  Kamsay  to 
accompany  me,  to  make  sure  of  the  existence  of  this  striking 
new  feature,  he  not  only  confirmed  the  accuracy  of  my  sections 
and  descriptions,  but  assured  me  that  my  '  Fundamental 
Gneiss'  was  unequivocally  the  Laurentian,  he  (Prof.  Ramsay) 
ha\^ng  recently  explored  the  Canadas  in  company  with  Sir  W. 
Logan.  From  that  moment,  wishing  to  do  all  honour  to  the 
distinguished  Director  of  the  Canadian  Survey,  I  used  the  term 
^  Laurentian,'  both  in  the  memoirs  by  Mr.  Geikie  and  myself^ 
and  in  our  Geological  Map  of  Scotland. 

I  call  the  attention  of  geologists  to  these  facts  because, 
although  Sir  W.  Logan  himself  has  done  ample  justice  to  this 
piece  of  work,  and  has  spoken  of  it  as  the  first  correlation  of  the 
Laurentian  rocks  of  Britain  with  those  of  America,  J  I  regret 
to  perceive  that,  in  the  new  edition  of  the  *  Elements  of  Geology  * 
just  issued.  Sir  Charles  Lyell  thus  dismisses  the  subject  of  the 
Laurentian  rocks  of  Britain: — ^  The  oldest  stratified  rock  in 
Scotland  is  that  called  by  Sir  R.  Murchison  "  the  Fundamental 
Gneiss,"  which  forms  the  whole  of  the  island  of  Lewis  in  the 
Hebrides.  On  this  gneiss,  in  parts  of  the  Western  Highlands, 
the  Lower  Cambrian  and  various  metamorphic  rocks  rest  un- 
conformably.      It  is  conjectured  that  this  ancient  gneiss  of 


♦  Quart.  Journ.  Geol.  Soc,  toI.  xt.  p.  363. 
t  Ibid.,  plate  12. 

}  See  Sir  W.  Logan's  remarks  on  this  point  in  the  last  number  of  the  Quart. 
Journ.  Gcol.  Soc.,  vol.  xxi.  p.  46. 
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Scotland  may  correspond  in  date  with  part  of  the  great  Lauren- 
tian group  of  North  America,'* 

Now  I  think  that  the  labours  which,  according  to  the  subse- 
quent surveys  of  Bamsay,  Harkness,  James,  and  Geikie,  as  well 
as  the  opinion  of  Sir  W.  Logan, '  established  for  the  first  time ' 
a  Laurentian  equivalent  in  the  British  Isles,  or,  in  other  words, 
a  new  base  for  all  our  series  of  deposits,  were  something  more 
than  a  conjecture,  A  Laurentian  base  became  an  established 
fact,  and,  as  such,  has  been  laid  down  on  our  geological  maps. 
Hence  all  young  geolc^ists,  who  take  their  belief  from  these 

*  Elements,'  ought,  I  submit,  to  have  been  made  acquainted 
with  it.  For,  although  previous  geologists  had  treated  of  this 
gneiss,  they  had  not  shown  that  it  was  entirely  distinct  from 
all  the  superjacent  and  younger  gneiss,  now  shown  to  be  of 
Cambrian  and  Silurian  age,  nor  nad  they  indicated  the  re- 
markable fact  of  the  entirely  divergent  direction  of  its  strata. 

I  can  only  account  for  Sir  Charles  Ly  ell's  having  regarded  the 
establishment  of  the  existence  of  Laurentian  rocks  in  Britain  as  a 

*  conjecture,'  by  supposing,  that  of  late  he  has  been  so  absorbed 
in  Ae  production  of  his  last  remarkable  work  *  The  Antiquity 
of  Man,'  th^  he  has  failed  in  paying  sufficient  attention  to  the 
progress  of  discovery  in  our  islands  at  the  other  end,  or  beginning, 
of  the  geological  scale.  In  his  Address  to  the  British  Associa- 
tion at  Bath,  he  naturally  revelled  with  delight  on  the  discovery 
of  the  Eozoon  Canadense  in  the  Lower  Laurentian  rock.  Let 
me  say  that  I  rejoiced  with  him ;  for  there  was  nothing  in  the 
finding  oi  one  of  tlie  loicest  orders  of  animals  in  the  loicest  known 
sedimentary  rock  which  in  any  degree  interfered  with  my  views 
of  a  succession  from  lower  to  higher  animals,  in  succeeding 
deposits,  as  founded  on  all  our  existing  knowledge.  On  the 
contrary,  this  discovery  seemed  to  me  to  confirm  that  view ;  and 
Sir  Charles  rightly  declared,  that  thereby  the  word  '  Azoic ' 
must  be  dismissed  from  our  nomenclature.  At  the  same  time 
all  old  geologists  knew  that  we  who  used  the  term  *  Azoic '  did 
so  solely  because  at  the  i)eriod  of  its  use  no  signs  of  life  had 
then  been  found  in  these  lowest  rocks. 

And  here  I  also  rejoice  to  find,  by  reference  to  the  last 
number  of  the  Geological  Magazine,  that  one  of  these  low 
organisms,  identical  indeed  with  the  Eozoon  of  Canada,  has 
been  found,  by  Mr.  W.  A.  Sanford,  in  the  green  serpentinous 
limestone  of  the  crystalline  rocks  of  the  Bins  of  Connemara, 
in  the  North-west  of  Ireland.  This  fact,  affirmed  as  it  is  by 
separate  experiments  of  Professor  Rupert  Jones,  is  of  exceeding 


•  Elements  of  Geology,  6th  edit.  p.  580. 
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interest ;  and,  combined  with  the  geological  sections  of  those 
mountains  which  I  published  in  *  Siluria'  (p.  100),  assures 
us  that,  in  the  North-west  of  Ireland,  as  in  the  North-west  of 
Scotland,  we  have  a  true  Lower  Laurentian  rock.  Indeed 
the  mineral  characters  of  the  Irish  and  Canadian  rocks  are  also 
assimilated  by  containing  much  serpentine. 

It  is  also  of  high  geological  importance  to  observe,  that  the 
strike  of  this  Irish  limestone  with  Eozoon  is  like  that  which  I 
described  in  Scotland,  namely,  from  South-east  to  North-west. 
In  a  communication  to  the  French  Academy  of  Sciences  some 
years  ago,  I  specially  called  attention  to  this  striking  fact — that 
the  direction  of  the  Laurentian  gneiss  of  Scotland  was  at  right 
angles  to  that  of  all  the  superjacent  rocks  of  Britain,  throughout 
which  country  the  Cambrian  and  Silurian  rocks  everywhere 
trend  from  NE.  to  SW. 

Finally,  as  to  the  Laurentian  rocks  of  Bavaria  and  Bohemia, 
which  are  not  noticed  in  the  *  Elements.'  In  the  year  1862  I 
satisfied  myself  by  personal  researches*  that  the  *  Primordial' 
Silurian  zone  of  Barrande  was,  in  Bavaria  and  the  adjacent 
parts  of  Bohemia,  underlain  (as  shown  by  Giimbel)  by  a  very 
vast  thickness  of  clay-slate,  which,  though  not  so  much  altered 
as  the  overlying  strata  containing  fossils,  had  as  yet  afforded  no 
traces  of  them.  It  was  underneath  these  vast  masses,  united 
with  subjacent  metamorphosed  crystalline  schists,  also  of  great 
thickness,  and  considered,  as  a  whole,  to  represent  the  Cambrian 
rocks,  that  the  grand  mountains  of  an  older  gneiss  rise  up.  I 
had  no  hesitation,  therefore,  in  referring  this  ancient  gneiss  in 
the  heart  of  Germany,  and  of  which  there  is  a  younger  and  an 
older  mass,  to  the  Laurentian  age,  as  well  as  the  fundamental 
rocks  of  Britain  above  spoken  of.  If  English  writers  have 
failed  to  allude  to  this  great  feature  in  the  geological  structure 
of  Germany,  as  proved  by  order  of  infraposidon  (a  natural 
result,  indeed,  of  the  previous  labours  of  Barrande  and  Giimbel), 
there  are  authors  in  Germany  who  have  not  failed  to  record 
the  importance  of  the  conclusion  at  which  I  arrived,  and  which 
I  thus  expressed : — 

*  If  all  the  true  gneissic  rocks  of  Bavaria  (and  Bohemia)  be 
imitod,  they  may  well,  from  their  colossal  dimensions,  stand  in 
the  place  of  the  Laurentian  Gneiss  of  Canada  and  of  the  North- 
west of  Scotland.  The  clear  evidence  which  exists  of  the  in- 
terpolation of  a  vast  thickness  of  sedimentary  fonnations,  in 
which  no  fossils  have  been  found,  between  the  great  gneissose 


*  Quart.  Journ.  Geol.  Soc.,  vol.  xix,  p.  354,  &c. 
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•criM  and  dw  kwwt  SUoriui  rock  k  a  ^ood  lalpoa  for  btfiering 
that  die  gneias  of  Bohenua  and  Barana  is  trdl^.tiie  remcaea- 
tatm  of  die  Lanientiati  or  Fnndameiital  GncuK.*^ 


H. — O*  A.   Summ  Snaiao  of   the   Son.   n  a.  FlktD  tx 

LsxDU  n  FiflirT 

^r  Aa  B0T.  O.  Abm^  )Ul,  F.aa 

IN  the  nM>nlh  of  Maf,  1861,  thoe  oecBrred  a  corioos  nbride^'of 
the  ami  in  a  field  on  the  'Malting  Faim*  at  Lexden  in  Aert-. 
Hw  caTitT  Ana  pradneed  wai  aboot  twentj-flve  jwda  in  cireaia' 
Cv^M^  M  an  elliptical  fona,  and  aboat  twen^  feet  in  depth,  with- 
the  ndea  alightljr  '*~*Ti"r"g  The  Mibaideoce  iadk  pliwe  qule' 
aaManly;  Kane  wnfanen,  who  wera  in  the  ftdd  in  the  foKnooB. 
fladiBK  tlie  pit  ftoh  fonned  ob  their  retsm  fnm  dinner.  The  groand 
in  wUA  the  pt  i«  ntaated  eoiniata  of  a  i^bUj  risiDg  beak  of 
vaDcT-graT^  and  ia  about  fl(^  jards  to  tlie  loath  m  the  little  Biver 
Goh^  wlueb  rana  part  die  apol,  and  ciTsa  iu  name  to  the  aneieBt 
towaoTGiikhceter.  The  loriace  rf  we  field  cannot  be  atoie  than 
Ato  or  rix  ftet  above  the  Mieani  when  falL 

TheMdeaoflhe^areclean-ent  In  the  grarel,  which  iaalntified 
and  haa  eridvIlT  nerar  been  diatnrbed.  Tbongh  at  tbe  time  of  the 
occnrreoco  the  erent  excited  great  local  intereat,  jret  I  did  not 
ntjvelf  hear  of  it  nntil  a  year  ago.  I  then  found  it,  after  a  rainy 
timc^  containing  a  little  water  at  tbe  bottom,  in  the  funnel-shaped 
caritjT  which  was  fonned  of  the  imperrious  snrfaee-soil  that  bad 
anbeided  ;  but  it  was  evidently  not  Bpring-water.  See  the  acoom- 
panjing  section. 


Such  are  the  phenomena  ;  and  the  question  i^  how  are  they  to  be 
explained  ?  Hie  sabeoU  of  the  valley  \i  London  Clay,  which  is  seen 
at  tbe  bottom  of  Lexden  brick-pit  (that  cemetery  for  extinct 
Pachyderms;  see  Qaart.Joam.Geol.  Soc.,  voLxix.  p.  393),  about  half 

*  Qnut-  Joorn.  OmL  Sac,  Tol.  six.  p.  3S0.  Looking  to  the  tornl  dicngniM  of 
tfarir  ibrike,  I  am  of  opinion,  that  the  I^Qrentiwi  toclu  of  lh«  North-wtiWrD  Uigh- 
'— '-  -H  veil  u  tboM  of  tkeNorth-weM  of  IreUnd,  will  pnirc  to  be  the  'Linr«r 
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a  mile  distant  to  *the  cast.  It  so  happens  that  several  Artesian  wells 
liave  been  sulik-  liot  far  off,  so  that  we  know  the  sequence  of  beds 
in  the  nei^ibourhood.  The  late  Mr.  J.  Brown,  of  Stan  way,  sup- 
plied me  with  'the  following  section  of  the  well  at  the  Colchester 
Water-wdrks,  which  is  situated  on  the  edge  of  the  same  vallej  a 
mile  to  the  east 

Section  of  the  Artesian  Well  at  the  Colchester  TVater^worhs,* 
Vegetable  soil  and  low-level  gravel     •     .     .     12  feet. 
.'.    -.XfOndon  Clay,  with  much  green  sand  in  the 

.*••.*.'        lower  beds 105 

.V*.      Woolwich  and  Reading  beds 25 

Chalk,  bored 152    „ 


Plenty  of  good  watec  at 294    „ 


At  another  well,  which  was  commenced,  but  abandoned,  at  the 
Cavalry-barracks,  about  two  miles  to  the  south-east  of  the  subsi- 
dence, the  thickness  of  the  London  Clay  and  Lower  Tertiaries  was 
found  to  be  211  feet,  and  the  Chalk  was  reached  at  237  feet. 

Noticing  that  at  the  water- works  the  Chalk  was  reached  at  142  feet, 
this  gives  the  difference  of  depth  for  the  top  of  the  Chalk,  at  the 
two  localities,  as  95  feet,  which  must  be  very  nearly  the  difference 
of  surface-level  of  the  two  places.  This  shows  that  the  surface  of 
the  Chalk  is,  in  all  probability,  nearly  horizontal,  and  consequently 
deeply  covered  by  clays  at  Lexden.  Wo  are  precluded,  therefore, 
from  attributing  the  subsidence  to  an  ordinary  pipe  in  the  Chalk,f 
ibr  such  could  not  have  been  formed  beneath  so  great  a  thickness  of 
clays.  Had  Chalk  been  tlie  immediate  subsoil,  such  a  subsidence 
might  have  occurred ;  for  it  is  probable  that  the  pipes  formed  by 
tlie  percolation  of  rain-water  through  Chalk  are  not  always  filled  up 
by  the  falling  in  of  the  superficial  beds  keeping  pace  with  the  forma- 
tion of  the  cavity.  The  workmen  at  Horstead  Chalk-pit  in  Norfolk 
(where  the  Chalk  is  wrought  beneath  a  thick  covering  of  Norwich 
Crag)  assured  me  that  they  occasionally  came  upon  hollow  pipes, 
roofed  over  by  the  *  uncallow,'  i.e.  the  Crag  deposits.  This  is  quite 
probable,  on  account  of  the  firmly  compacted  bed  of  great  flints 
which  immediately  cover  the  Chalk.  But  such  an  explanation  will 
not  apply  to  our  present  problem. 

That  there  must  be  a  vacuity  somewhere  beneath  the  subsidence 
is  clear.  That  it  should  be  in  the  gravel  is  impossible,  because  the 
stratification,  as  exposed  in  the  sides  of  the  hole  for  about  10  feet,  is 
perfectly  regular ;  that  it  exists  in  the  London  Clay  is  also  im- 
possible ;  but  that  such  a  cavity  should  exist  in  the  Chalk  is  pro- 
bable. I  conceive  it  may  be  connected  with  the  chasm  from  which 
the  supply  of  water  to  the  Colchester  Water- works  is  obtained. 

*  I  am  irKlfbtiKl  to  Mr.  Prostwich  for  a  correction  to  Mr.  Brown's  note,  as  also 
for  the  measureini'nts  of  the  well  at  the  Cavalry-barracks. 

t  See  tlie  Author's  paper  *  On  some  natural  Pita  on  the  Heaths  of  Dorsetshire,* 
Quart.  Journ.  Geol.  Soc.,  vol.  xv.  p.  187. 
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When  the  well  was  bored,  the  tool,  after  passing  through  a  layer  of 
fiintSy  suQk  suddenly,  and  the  water  rushed  up  with  a  force  that  (as 
the  late  Superintendent  expressed  it  to  me)  shook  the  hill.  This 
shows  that  the  spring  is  connected  with  an  extensive  and  free  reser- 
Toir.  There  are  two  other  wells,  at  distances  of  a  mile  and  a  mile  and 
a  half,  in  a  straight  line  east  of  this  one,  which  are  evidently  connected 
with  the  same  reservoir  ;  for  on  Mondays,  when  the  pumps  are  not 
at  work  at  the  Water-works,  the  water  stands  higher  than  usual  in 
those  wells.  I  conceive,  then,  that  the  motion  of  the  water  in  this 
subterranean  reservoir,  caused  by  the  draught  of  water  at  these 
wells,  disturbed  the  equilibrium  of  the  roofing  of  the  chasm  at  a 
point  where  it  was  barely  stable,  and  caused  the  subsidence  in 
question. 

This  is  rendered  the  more  probable  because  it  is  evident  that  this 
natural  pit  is  on  a  line  of  subterranean  drainage,  as  is  shown  by  the 
hole  being  dry  at  a  level  lower  than  that  of  the  river.  The  water  in 
the  Colchester  well  stands  at  about  10  feet  below  the  level  of  the 
river ;  which  being  more  than  a  mile  lower  down  the  stream,  would 
give  at  Lexden  a  greater  difference  between  the  subterranean  and 
aurface-draiaage  levels. 


IIL — On  tqb  Cbacn9  of   Suffolk  and  Antwbbp.     (Part  L) 

By  E.  Bat  Laxkbstbb,  Esq. 

'J^HE  Suffolk  Crags There  are  few  deposits  in  this   country 

which  form  so  admirable  a  field  for  st^jdy  as  the  Crags*  of  Suf- 
folk. Unique  as  to  age,  the  sole  representatives  in  England  of  the 
great  Pliocene  deposits  of  Europe,  it  becomes  a  matter  of  very  high 
interest  to  identify  them  in  any  way  with  particular  strata  in  other 
countries.  The  lowest  of  these  Crags  occurs  in  small  patches  over 
an  area  of  about  eighty  square  miles,  and  conr^bts  of  cither  loose  or 
compact  light-coloured  sand,  alternating  with  bands  oiPobjzoay  which 
sometimes  form  a  kind  of  limestone.  From  this  Crag  299  species 
of  Mollusca  have  been  obtained  :  of  these,  148  are  extinct,  151  are 


•  The  most  important  notices  and  memoirs  that  have  boon  written  on  the  Cram* 
of  Suffolk  and  Essex  are — by  Mr.  Charlesworth,  Proceed.  G»»ol.  Soc.  183o,  vol.  ii. 
p.  195 ;  Phil.  Mag.  1836,  3rd  Ser.,  vol.  vii.  pp.  81,  465 ;  Report  Brit.  Assoc.  1836, 
Trans.  Sect.  p.  84  ;  by  Sir  C.  Lyell,  in  his  '  Principles  '  and  *  Eh-ments  of  (rcoloj^y,* 
and  in  the  Mag.  Nat.  Hist.  1839,  New  Ser.,  vol.  iii.  p.  313 ;  Mr.  Prostwicli,  Quart. 
Joum.  Oeol.  Soc  1849,  vol.  v.  p.  350 ;  Mr.  S.  V.  Wood's  Mono^aph  of  tlio  Sliolls 
of  the  Crag  ('2  vols.  1818-56  ;  Paljcontographical  Society),  and  his  paper  on  the 
KxtKineous  Fossils  of  the  Red  Crag,  Quart  Journ.  Geol.  Soc.  1858,  vol.  xv.  p.  32; 
and  Mr.  S.  V.  Wood,  jun.,  on  the  Red  Crag,  Annals  Nat.  Ilist.  1864,  3rd  Sep.,  vol. 
xiii.  Bebides  the  Mollusca,  the  Cirripedia,  Echinodermata,  Polyzoa,  Corals,  and 
Entomostnica  of  the  Suffolk  Crag  have  b«*cn  figured  and  described  in  tlio  Mono- 
gniphs  of  the  Pala?ontographical  Society.  The  Crags  of  Antwerp  w«tc  treated  of 
by  Sir  C.  Lyell  in  the  Quart.  Joum.  Geol.  Soc.  1852,  vol.  viii.  p.  281,  &c. ;  and 
sovorjil  papi-rs  on  these  deposits  and  their  fossils  are  to  be  found  in  the  publications 
of  the  Bruasels  Aca<lemy,  &c.  Reuss  luis  descril>ed  the  Foraminifera  of  the 
Antwerp  Crag  in  thel^roceed.  Vienna  Acad.,  vol.  xlii.,  1860,  p.  355,  &c. 
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still  living.  This  so-called  'CoralliQe  Crag'*  lies  on  London  Clajr, 
and  is  seldom  more  than  20  feet  in  thickness.  The  *  Red  Crag/  so 
called  from  its  iron-stained  appearance^  is  an  irregularly  stratified 
deposit,  composed  of  rather  coarse  sand  and  fragments  of  shells, 
abounding  also  in  more  perfect  remains,  but  very  rarely  affording 
the  valves  of  Conchifera,  opposed  or  in  situ.  It  extends  over  a 
larger  area  than  the  Coralline  Crag,  abont  200  square  miles,  part 
of  which  is  in  Essex.  The  Red  Crag,  rarely  exceeding  20  feet  in 
thickness,  in  most  localities  rests  on  the  London  Clay,  the  Lower 
Crag  having  probably  been  denuded :  it  is  occasionally,  however, 
found  resting  on  the  latter.  At  the  base  of  both  Crags,  when  rest- 
ing on  the  London  Clay,  a  deposit  of  rounded  concretionary  nodules, 
derived  from  and  containing  the  fossils  of  the  London  Clay,  is 
found,  and  is  worked  for  the  nodules,  which  in  great  part  consist  of 
phosphate  of  lime,  and  are  manufactured  into  manure.  Associated 
with  these  nodules,  are  teeth  of  Mastodon^  Rhinoceros^  and  other 
Mamraals,f  which  have  been  derived  perhaps  from  earlier  Pliocene, 
perhaps  from  Miocene  strata,  and  are  similar,  in  some  respects,  to 
those  obtained  at  Eppelsheim  in  Germany.  In  addition  to  these, 
there  are  the  remains  of  large  Cetacea,  much  worn  and  rolled, 
as  well  as  the  teeth  of  the  large  Carcharodon  and  Oxyrhina, 
These  are  probably  the  remains  of  a  former  Pliocene  deposit, 
broken  up  like  the  Miocene  beds  at  the  beginning  of  the  Crag  era. 
Similar  vertebrate  fossils  and  phosphatic  nodules  are  also  dispersed 
at  intervals  in  the  higher  strata  of  the  Red  Crag.  Their  occurrence 
here  has  led  to  much  confusion,  since  they  have  been,  and  still  are 
by  many,  regarded  as  indigenous  to  the  Crag. 

From  the  Red  Crag  231  species  of  MoUusca  have  been  obtained, 
of  which  139  belong  also  to  the  Coralline  Crag ;  and  92  are  found 
only  in  the  Red  Crag.  Of  the  latter  group,  42  are  extinct,  and  50 
are  still  living. 

With  the  Mammaliferous  or  Norwich  Crag,  I  do  not  purpose  to 
deal  in  this  paper,  as  it  is  a  much  later  deposit. 

The  Coralline  and  Red  Crags  occupy  the  south-east  sea-board  of 
Suffolk  and  a  part  of  Essex;  extending  along  the  coast  about  twenty 
miles,  and  inland  twelve  miles  more  or  less. 

The  Antwerp  Crags, — If  the  German  Ocean  be  crossed  from 
Orford  on  the  Suffolk  coast  in  a  direction  almost  due  south-east,  the 
mouth  of  the  River  Escaut  will  be  reached,  on  which  stands  the 


*  Of  the  three  recognized  divisions  of  the  '  English  Crag,'  the  lowest  has  been 
known  as  the  'Coralline  Crag'  ever  since  Mr.  Charlesworth  so  named  it  in  1835,  on 
account  of  its  abounding  with  little  coral-like  fossils,  which,  however,  when  duly 
Htudied,  were  found  to  be  Bryozoa  (l^olyzod) ;  Corals  being  exceedingly  rare  in  it. 
'  Bryozoan  Crag  *  oupht,  therefore,  to  take  the  place  of  this  common  misnomer ; 
but  •  White  Crag,'  or  '  Lowest  Suffolk  Crag,'  are  better  names  for  this  division,  and 
already  in  use— Edit.  Geol.  Mao. 

t  It  appears  from  the  researches  of  Dr.  Falconer,  that  these  fossils  are  identical 
with  8ub-Apennine  forms :  others,  however,  consider  them  of  Miocene  age. 
Whichever  is  the  correct  view,  there  is  no  doubt  that  the  fossils  are  extraneous,  and 
derived  from  earlier  beds. 
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ancHBt  foXj  of  Antwerp^  which,  alw^TS  u  interesting  spot  to  tba 
toariit,  b«  It  the  preoent  time  u  kddi-  % 


i  being  |daced  roand  |, 
f  the  ei^,  Ibrming  a  " 
I  Ave  or  six  miles  in 
•stent;  and  tlie  deep  tiencbee  have 
diepUyed  «  Mriee  of  taaAj  and  nrgiiU- 
caou  depoait^  iboonding  in  foanl^ 
nod  preeenting  n  slnnig  reeembUnce  e  S 

totheCragaof  SnSblk.    Howthefor-fi"  """ 

tiflntinnn  of  Antwerp  are  to  be  guri- 
■ooed,  or  what  their  nltiniate  ntilitj 
jomj  be  with  the  amall  handful  of  m1- 
diwa  which  Belgiom  can  rapplj,  nnleaa 
aided  by  thia  eountijr,  we  need  not 
stop  to  inquire  Let  us  plunge  at  once 
into  the  4rencbe^  and  examine  theaec-  |" 
tioo, — a  proeeedinfb  hj-the-bj,  itrictly 
fi>rUddai  by  the  GoTemment,  and  bat 
to  bo  ioG<midiebed  by  the  payment  of 
s  franc  to  the  eergeant  on  duty.  The 
■writer  was  enabled  in  thia  manner,  last  I, 
Bommer,  to  examine  the  atrata  in  a 
satiafactory  manner,  and  to  form  a  good 
collection  of  their  organic  contents. 
As  in  SaSblk,  the  Cng-dcposits  reaton  \W 

an  Eocene   clay,  and    are  capped  by  ^  V),ii 

Pleintocene  strata,  of  an  age  equivalent  £*" 
probably  to  that  of  the  Iioesa  of  the 
Bhine.      The   accompanying  diagram 
will  show  the  arrangement  of  the  vari- 
oua  beds.     The  section  is  taken  from 
the  RirerEacaut  to  the  Canal  de  la  |. 
Campine,  a  distance  of  about   19,000  ^ 
yards ;   the  trenches  in  front  of  the 
eight  detached  forts,  surroundiog  the 

line  of  works,  fumubing  the  data  upon  |» /|l 

which  it  is  constructed.     An  admirable  ^ 
little    paper  (presented   to   the  Boyal 
Academy  of  Brussels)  by  M.  Ad,  De- 
jardin,  Captain  of  Engineers,  gives  a 
description  of  two  sections ;   one  pass- 
ing by  the  detached  forts,  and  another 
along  the  semicircular  line  of  entrench-  Is 
ment.     The   annexed  diagram  is  coa- 
Gtructed   from   my  own    observations, 
assisted    by  the  excellent  drawing  of  ^| 
the  Belgian  Engineer.    IninanypUces  s| 
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there  are  gaps  where  strata  are  wanting ;  and  very  rarelj  do  the 
various  beds  rest  conformablj  one  on  another. 

Overlying  the  Rupelian  or  Eocene  CUj,  above  mentioned,  which 
is  rarely  exposed  in  the  diggings,  is  a  fine  black  sand,  enclosing  a 
very  great  number  of  fossils,  which  have  a  grey  tint.  All  the  Shells 
contained  in  this  bed  are  perfect,  many  being  closed  Bivalves;  the 
stratification  is  very  even ;  and  altogether  the  sand  bears  indication  of 
having  been  quietly  deposited.  The  immense  abundance  of  the  valves 
of  a  variety  of  Pectunculus  glt/cimeris,  a  common  fossil  of  the  Coralline 
Crag,  and  represented  by  a  noticeable  variety  {subobUquus)  in  the 
Red,  is  truly  surprising ;  in  fact,  I  have  never  seen  so  many  Oyster- 
shells  in  a  fishing-town,  as  I  saw  Peciuneuli  here.  Venus  cctnncLj 
Cardita  senilis  (?),  Astarte,  NtAcula^  and  a  Volute,  somewhat  simi- 
lar to  Valuta  Lambertiy  are  amongst  the  most  conspicuous  MMwtsca ; 
while  Naticie,  PleurotomcBy  ScalaruB^  Fusij  and  others,  are  not  un- 
common. With  these  is  associated  a  beautiful  Coral,  of  the  genus 
Stephanophyllay  as  well  as  Polyzoa  {LunuliteSy  FlustrOy  and  others). 
The  Black  Crag  occupies  by  far  the  greater  extent  of  the  fortifica- 
tions, in  the  formation  of  which  many  new  species  have  been  dis- 
covered. Above  the  Black  or  Lower  Crag  exists  a  bed  of  fine  green 
sand,  generally  unfossiliferous,  more  particularly  developed  on  the 
southern  side  of  the  works.  In  certain  spots,  however,  m  new  species 
of  Ostrea  and  a  Terehratulay  which  may  perhaps  be  considered  as  a 
variety  of  the  well-known  T,  grandis,  variabiUSf  spondyloideSy  vel 
Sower bii,  are  found,  as  well  as  a  few  fossils  of  the  Black  Crag.  This 
bed  must  therefore  be  regarded  as  a  member  of  the  Lower  Crag ; 
the  change  in  its  palseontological  aspect  resulting  from  some  corre- 
sponding alteration  of  the  level  of  the  sea-bottom.  Succeeding  the 
green  and  black  beds,  is  a  grey  bed,  containing  fossils  of  a  much 
more  recent  aspect  than  most  of  those  of  the  Black  Crag,  and  there- 
fore considered  as  a  distinct  deposit.  This  Middle  Crag  contains 
Cyprina  rusticOy  Astarte  Omalii,  and  numerous  unrolled  and  well* 
preserved  Cetacean  remains  and  teeth  of  Sharks.  Above  this 
comes  a  yellowish-brown  argillaceous  deposit,  of  considerable 
thickness,*  containing  fossils  of  yet  more  recent  form. 

The  yellow  or  Upper  Crag  contains  Cyprina  rustica  and  Pecten 
nmximus  abundantly,  Astarte  mutabilisy  Cyprina  IslandicOy  Nassa 
labiosa,  Lingula  Mortieri,  and  Voluta  Lamberti  of  the  typical 
form,  also  Cetacean  and  Fish -remains.  The  teeth  of  a  species  of 
Phoca  have  been  described  by  M.  Van  Beneden  from  the  Upper 
Crag  also.  Above  the  Upper  Crag  is  a  Pleistocene  deposit,  which 
forms  an  excellent  parallel  to  the  Pleistocene  beds  capping  the  Bed 
Crag  of  Suffolk. — (  To  be  continued.) 


*  It  is  impossible  to  estimate  correctly  the  depth  of  any  of  the  stratA,  as  the 
trench  varies  much  in  depth  itself.  It  is  in  most  places  9  metres  (29A  feet) ; 
and  a  glance  at  the  section  will  show  the  relative  amount  occupied  by  each  bed. 


I^rmmr^FMmb  «  MOIwimm  gnL  107 


lY.  Tab  FoonursBoin  Chabactkb  or  thb  Millstose-obit  at 


Bf  W.  FteMBB,  F.GJS,  KJLC.P. 

^Effi  CariwuilgnHii  roeki  of  Shiopdiire  possess  serenl  peeoliar 
-'^  fartares;  andnomanber  of  the  series  shows  these  in  >  greater 
dsgVBO  tlna  the  llillstooe-gril»  as  seen  on  Sweenev'  Mountain,  near 
Onrestrj.  Before  discnssmg  these  features,  it  wiU  not  be  amiss  to 
detail  briefly  the  chancier  of  this  rock  in  other  loealities.  ItTaries 
considerably  in  diftrent  places.  For  instance,  in  the  Forest  of  Dean, 
it  is  a  hard  intrsctaUe  rock.  Such  it  isalso  in  Ghunoigan  and  Ifon- 
nouthahire^iHiere  it  is  often  seen  in  pbce  under  the  (xNdHmeasures^ 
or  in  booMers  on  the  hillsides,  ^vte  Hill,  near  Pontypool,  is  a 
neat  characteristic  qiot  for  it;  that  hillside  being  covered  with  nuuses 
of  grit»  of  all  siaes  and  shapes.  These  masses  are  not  unfrequently 
whoUy  made  up  of  water-worn  quarta-pebUes^  occasionally  as  large 
as  a  lien's  6gg,  in  a  cement  of  sand  and  decomposed  felqiar.  And 
althoof^  hundreds  of  houses^  with  their  garden*walls,  haTC  been 
built  M  them,  yet  considerable  areas  of  these  boulders  remain.  Very 
kffge  Modes  of  this  rock  may  be  seen  on  the  southern  flanks  of  the 
Blade  Mountaini^  Caermarthenshire,  abore  the  Tillage  of  Cross-Inn. 
The  Millstone-grit  of  the  South- Welsh  Coal-field,  which  goes  by 
the  name  of  'Farewell  Bock ' — from  the  fact  that  the  miner  on 
striking  it  bids  fisrewell  to  coal,  possesses  the  TdnaMe  property  of 
being  able  to  resist  BnccessfuUy  for  a  length  of  time  the  action  of 
most  intense  heat,  and  for  this  reason  the  '  heartha '  of  iron-furnaces 
are  constmcted  of  it. 

In  the  Warwickshire  Coal-field,  the  Millstone-grit  '  consists  of  a 
hard  silioeoos  qoartx-rock,  with  thin  bands  of  interstratified  shale  * 
(Howell;  MenuGeol.  Survey,  1869).  In  Derbyshire  and  Lancashire 
the  Millstone-grit  series  is  more  varied  and  extensive ;  often  exhi- 
biting in  one  section  beds  of  very  different  lithological  characters, — 
bands  of  impure  limestone,  partings  of  shales,  and  beds  of  sand- 
stone, alternating  with  each  other  (see  Hull  and  Green,  Quart. 
Joom.  GeoL  Soc.,  No.  79).  All  these  kinds  of  Millstone-grit,  how- 
ever, agree  in  one  particular,  namely,  that  where  the  calcareous 
element  is  absent,  the  beds  are  unfossiliferous. 

The  Millstone-grit  of  the  Flintshire  Coal-field,  as  seen  at  Sweeney 
Mountain,  near  Oswestry,  differs  from  the  above-mentioned  in  being 
highly  fossiliferous.  The  rocks  consist,  for  the  most  part,  of  sand- 
stone, formed  of  very  minute  quartz-pebbles  in  a  matrix  of  decom- 
posed felspar.  Many  of  the  beds  are  soft  enough  to  be  broken  by  the 
hand,  while  others  have  a  moderate  degree  of  hardness,  and  they  gra- 
duate from  cream  to  chocolate-colour.  Some  of  the  harder  beds  are 
quarried  for  general  building-purposes ;  and  they  are  said  to  possess 
the  valuable  property  of  the  Oolite  of  Caen — that  of  hardening  on 
exposure  to  the  air.  After  long  exposure,  this  stone,  like  the  New 
Red  Sandstone  of  Cheshire,  exhibits  white  crystalline  markings, 
which  often  stand  out  in  bold  relief,  like  some  curious  hieroglyphic 
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characters.  Whether  the  Millstone-grit  accompanjing  the  whole 
extent  of  the  FliDt  Coal-field  partakes  of  the  fossiliferous  character, 
the  writer  is  not  prepared  to  state,  but  he  has  proved  it  to  be  so  over 
a  considerable  extent  of  country.  In  one  instance,  at  least,  the  grit 
is  absent  from  the  series,  namely,  at  Selattjn,  about  five  miles  from 
Oswestry,  where  the  Coal-shales  lie  directly  and  unconformably  on 
the  Silurian  slate-rocks  of  Selattyn  Ilill.* 

The  Millstone-grit  is  well  developed  in  several  places  in  the  North- 
west of  Salop,  and  the  South -cast  of  Denbighshire.  It  crowns  the 
summit  of  that  fine  escarpment  of  Mountain-limestone  called  the 
E^lwysegle  Rocks/ in  the  Vale  of  Llangollen.  Continuing  thence  over 
'  Trevor  Rocks/  it  appears  as  a  compact,  close-grained  sandstone  at 
Pont-Cefn  ;  while  in  the  neighbourhood  of  Oswestry  it  is  seen  at 
Selattyn  and  Porkington ;  also  on  the  summits  of  Cern-y-bwch  and 
Mynydd  Myfyr ;  in  both  of  which  localities  the  beds  have  a  consider- 
able inclination.  The  lowest  members,  however,  of  the  formation  are 
best  studied  on  Sweeney  Mountain,  where  they  are  much  exposed, 
and  whence  they  descend  by  low  smooth  undulating  eminences  to 
the  plain  below. 

Murchison  divides  the  Millstone-grit  of  the  North- Welsh  Coal- 
Reld  into — 1st.  'Light-coloured  siliceous  sandstone,'  forming  'a 
porous  rock,  made  up  of  fragments  of  chert  imbedded  in  a  matrix 
of  fine  white  clay.'  2nd.  *  Whitish  or  pinkish  sandstone.'  3rd.  *  Other 
and  lower  beds,  forming  the  summit  of  Sweeney  Mountain,  arc 
coarser,  containing  distinct  pebbles  of  quartz'  (Sil.  Syst.  p.  144). 
But,  inasmuch  as  the  lithological  characters  of  the  same  bed  vary 
considerably  in  different  localities,  the  above  triple  division  is  by  no 
means  constant  over  any  great  extent  of  country.  The  following 
section  by  Sir  Roderick,  through  the  Millstone-grit  of  Mjnydd 
Myfyr,  indicates  the  relative  position  of  these  strata — namely,  be- 
neath the  shales  of  the  Coal-measures,  and  above  the  Carboniferous 
Limestone  (Sil.  Syst.  pi.  30,  fig.  14). 


w. 


Mynydd  Myfyr, 
1000  ft. 


Coal-8haft8  through  100  feet 
of  Permian  sandstone. 


£. 


a  b  c  a  « 

Bcctiou  of  the  Carboniferous  Rocks  near  Oswestry.    (After  Marchison.) 

a,  Curlx>uifcrou8  6.  Red  Sandstone.  "\  t,  C?oal-ficld  of  Os- 

Liinestoue.  c.  Calcareous  (J rit.  I  \riiio*««/»  .n^f  vrestry.    Coal-mea 

(/.  R«l  Sandstone,  Chert,  f  ^»»^^M>ne-gnc.  ^^^^  obscured 

and  Grit.  J  gravel. 


by 


Murchison  was  one  of  the  first  to  notice  the  fossiliferous  character 
of  the  Millstone-grit  of  the  North-west  of  Shropshire  ;  for,  in  1839,  in 
his  det^eription  of  these  strata,  he  states  that  *  Fragments  of  Encrinites 
and  Corals  are  also  found  in  these  beds'  (Sil.  Syst.  p.  144).  About 
the  year  lSo6  Mr.  Meredith,  then  of  Oswestry,  now  in  Australia, 


♦  Phillips  and  Conybeare's  Gcol.  of  England  and  Wales,  p.  419. 
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fantoA  near  Sweeoej  ^  speeimeii  of  Samgrnmalkn  varMUis  in  n 
BUMS  of  nndstone.    In  June  1859,  Mr.  D.  C.  DaTien,  Oswestij,  re* 
eegmaed  drilled  blocks  of  MiUstone-grii  in  a  Bailwaj-cntting«  and 
fomid  them  to  oootun  Rktfnekontttm  (aee  Proc  Osweslrj  fldd- 
Onb).    In  the  antnnm  of  the  smme  jenr  the  writer  of  this  paper, 
ezaminiDg  some  heaps  of  sandstone  lying  along  the  roadside  near 
Sweenej  Chapel,  found  them  to  be  teeming  with  obsenre  ibeuls^ 
whidi  Mr.  J.  W.  Salter.  F.G.8.,  afterwards  determined  to  belong  to 
SckMdm$^  thns  enhancing  the  interest  of  the  case^  these  finsils  not 
being  snch  as  one  wonld  expect  to  meet  in  Carboniferons  rocks. 
Large  slabs  were  coTered  with  this  SdusodmM^  giring  the  beis  a 
Permian  rather  than  a  Carboniferons  aspect.    SubeequenUj,  how- 
ever, I^rodmeiuM  cora^  D*Orb.,  P.  comdnmus^  Sow.,  and  Stgiilana^ 
declared  its  true  character.    These  heaps,  though  not  im  tUi,  were 
very  near  the  parent  beds;  and  were  the  first  of  the  kind  found  in 
snch  a  situation.    In  the  following  winter  Mr.  Davies  found  in  his 
own  garden  a  drifted  block  of  Millstone-grit  containing  BM^neko^ 
ndia  pleurodom  and  Prodtuiui  eara%  and  in  March  18G0|  he  and 
Mr.  A«  Norris  found  fossils  in  tUA  near  Treflach  Hall,  Sweenej. 
In  Julj  of  the  same  jear,  the  writer,  together  with  Messrs.  B.  Haj 
and  H.  Lewis,  Oswestry,  found  Strephodn^  OttAides^  ftc,  in  a  heap 
of  sandstones  lying  in  a  field  at  Llanfbrda  Isaf,  near  Oswestry.  The 
same  heap  yielded  a  day  or  two  later  a  more  numerous  suite  of 
fossils  to  Messrs.  Hi^,  LiBwis,  and  Davies.    During  the  same  year 
the  writer  found  a  SigiUaria  on  Sweeney  Mountain ;  and,  in  com- 
pany  with  Mr.  H.  Lewis,  fouud  also  a  Belierophon  in  some  fossi- 
liferous  sandstone  near  Oswestry  Racecourse. 

The  fossiliferous  strata  may  be  examined  on  the  roadside,  and  in 
the  fields  near  Belan  Farm  and  Treflach  Hall,  Sweeney  ;  as  well  as 
in  the  fine  section  exhibited  in  Mr.  Savin's  sandstone-quarry  near 
the  *  Tower.'  These  beds  are,  in  this  locality,  of  considerable  thick- 
ness ;  they  occupy  the  base  of  the  Millstone-gnt,  and  immediately 
overlie  the  uppermost  layer  of  the  Carboniferous  Limestone,  which 
is  here  of  that  impure  and  cherty  variety  called  by  the  workmen 
'Bastard  limestone.'  These  fossiliferous  beds  have  been  traced  by 
the  writer  from  Sweeney  Mountain  on  the  East,  over  Cyrn-y-bwch 
on  the  West  of  the  Oswestry  Coal-field,  as  well  as  above  Trevor,  and 
the  Eglwysegle  Rocks.  Thus  their  fossiliferous  character  is  proved 
to  be  constant  over  a  distance  of  nearly  twenty  miles.  Passing  in  a 
North-westerly  direction,  along  the  margin  of  the  North- Welsh 
Coal-field,  we  find  the  lithological  characters  of  the  Sweeney  beds 
shown  by  the  Millstone-grit  of  Hope  Mountain,  South  of  Mold  (Sil. 
Sjst.  p.  144),  of  Mynydd  Moel,  and  of  Halkin  in  Flintshire  (Yates, 
Geol.  Trans.  2nd  Ser.,  vol.  ii.  p.  237,  &c.) ;  and  in  all  probability 
these  distant  localities  will  prove  to  be  in  like  manner  fossiliferous. 

The  fossil  remains  found  in  these  sandstones  are  in  general  but 
indifferently  preserved.  In  the  red  varieties,  perhaps  on  account  of 
the  iron  present,  they  are  often  little  more  than  casts,  the  calcareous 
matter  of  the  Shells  having  entirely  disappeared ;  but  in  the  cream- 
coloured  sandstones  the  shells  are  occasionally  seen  well  preserved. 
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The  writer  has  found  the  following  organic  remains  at  the  above 

localities : — 


Sigillaria;  Sweeney  Mountidn;  ra- 
ther rare. 

Strephodes  j  Sweeney  Mountain ;  ra- 
ther rare. 

Stems  of  Encrinites ;  Llangollen. 

Productus  cora ;  Sweeney  Mountain ; 
very  plentiful. 

Spirifer ;  Sweeney  Mountain. 

Lingiila  my tiloides  j  Sweeney  Moun- 
tain; rare. 

llhjTichonella  pleurodon;  Sweeney 
Mountain :  plentiful. 

Orthis  resupmata ;  Llangollen. 


Peeten ;  Sweeney  Mountain ;  rare. 

Edmondia  sulcata ;  Sweeney  Moun- 
tain. 

San^^uinolaria  (P) ;   Sweeney  Moun- 
tain; rare. 

Schizodus ;     Sweeney     Mountain] 
plentiful. 

Pleurotomaria  decipiens;  Sweeney; 
rare. 

Bellerophon ;  very  rare. 

Orthoceras  giganteum  (P) ;  Sweeney ; 
very  rare. 

Phillipsia;  Sweeney;  rare. 


Savin's  Quarry  has  yielded  a  splendid  specimen  of  Orthoceras. 
In  length  it  was  four  feet  six  inches;  and  its  diameter  at  its 
ends  were  ten  and  five  inches  respectively.  There  can  be  little 
doubt  that  further  search  will  be  rewarded  with  many  additional 
fossils ;  but  the  above  is  enough  to  fill  up  the  supposed  hiatus  in 
the  fauna  of  the  Millstone-grit. 


V.  On  the  Geological  Structure  of  the  District  around 
KiNGSwooD  Hill,  near  Bristol  ;  with  especial  reference 
TO  the  supposed  Development  op  Millstone-grit  in  that 
Neighbourhood.    By  ILlndel  Cossham,  Esq.,  F.G.S. 

(Road  before  the  British  AsaociatioD,  Sept  1864.) 

I  HAVE  for  some  years  had  serious  doubts  as  to  the  correctness 
of  the  Map  of  the  Geological  Survey  so  far  as  it  relates  to  the 
supposed  presence  of  Millstone-grit  in  the  northern  portion  of  the 
Bristol  Coal-field  in  the  neighbourhood  of  Kingswood  Hill ;  and  in 
a  foot-note  to  a  most  valuable  lecture  delivered  by  my  friend  Mr. 
Robert  Etheridge,  F.G.S.  (of  the  Royal  School  of  Mines)  at  the 
Bristol  Mining  School  in  1857,  and  published  in  a  volume  of  Lectures 
issued  by  that  Institution,  I  had,  so  long  ago  as  that  year,  expressed 
doubts  as  to  the  existence  of  Millstone-grit  at  the  surface  near 
Kingswood.  Since  then  I  have  had  much  greater  opportunities  of 
investigating  the  matter,  having  taken,  with  my  partners,  a  large 
tract  of  mineral  property  in  that  district ;  and  the  results  of  those 
investigations  thoroughly  confirm  the  doubts  I  had  previously  enter- 
tained, and  in  fact  fully  satisfy  my  mind  that  what  is  shown  as 
Millstone-grit  on  the  Government  Geological  Map,  as  also  on  the 
valuable  map  lately  published  by  Mr.  William  Sanders,  F.R.S.,  of 
Bristol,  is  really  nothing  more  than  one  of  the  sandstones  (the  '  Holmes 
Rock  ')  60  common  in  the  Coal-measures  proper,  and  developed  on  n 
grand  scale  in  the  Pennant-grit  dividing  the  Upper  and  Lower  Coal- 
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series  of  all  the  South-western  Coal-fields.  I  hope  it  will  not  be 
thought  presumption  in  me  thus  to  challenge  the  opinion  of  men  so 
much  superior  to  mjself  in  science  ;  but  believing,  as  I  do,  that  it  is 
by  the  constant  development  of  facts  only  arrived  at  by  the  extension 
of  mining  operations  in  different  districts,  and  by  scientific  knowledge 
being  brought  to  bear  upon  these  facts,  that  perfect  accuracy  in  our 
geological  plans  and  sections  can  be  attained, — and  thinking  that  it 
it  a  duty  we  owe  to  ourselves,  our  country,  and  to  science,  to  give 
to  the  public  the  full  benefit  of  any  new  observations  we  are  enabled 
to  make, — I  venture  to  state  the  ground  upon  which  I  have  been 
brought  to  the  conclusion  that  the  Millstone-grit  is  not  present  at 
Kingswood  Hill. 

1.  By  a  reference  to  the  accompanying  section,  from  the  River 
Avon  to  Stnpleton,  which  I  have  had  prepared  from  accurate 
survey,  extending  from  the  Avon,  on  the  south,  to  the  valley  that 
divides  the  Parishes  of  St.  George  and  Stapleton,  on  the  north,  a 
distance  of  1  mile  and  836  yards,  I  find  there  is  a  continuous  and 
almost  regular  southerly  dip,  at  an  angle  of  from  30°  to  40°,  although 
this  section  crosses  the  supposed  anticlinal  axis  formed  by  a  supposed 
upheaval  of  the  Millstone-grit.  As  it  is  impossible  for  there  to  be 
an  upheaval  of  the  grit  from  under  the  Coal-measures  without  an 
entire  displacement  of  the  superincumbent  strata,  I  contend  that 
the  fact  of  there  being  no  such  displacement,  but,  on  the  contrary, 
a  continuous  dip  to  the  south,  as  shown  by  my  section,  is  proof 
positive  that  no  such  upheaval  has  taken  place. 

2.  1  further  find  that  the  various  seams  of  coal  in  the  district 
crop  to  the  surface  in  regular  order  of  succession  as  we  go  south 
from  the  northern  boundary  of  St  George's  Parish.  These  seams 
are  very  numerous  ;  there  are  no  less  than  thirty -four*  cropping 
out  between  the  points  named,  in  a  distance  of  1-^  miles.  They 
are  well-known  seams  throughout  the  district,  and  their  position  in 
relation  to  each  other  is  pretty  well  ascertained  and  understood.  I 
find  that  they  always  crop  out  in  proper  order,  shovnng  that,  while 
there  may  be,  and  doubtless  are,  many  faults  in  the  district,  there  is 
no  great  displacement,  but  a  regular  arrangement  of  seams  all  in 
their  pro[)er  order  and  relative  position  ;  and  this  would,  of  course, 
be  impossible,  if  the  Grit  had  been  forced  up  from  below,  as  shown 
on  the  Geological  Survey  Map,  This  fact  forms,  therefore,  another 
link  in  the  chain  of  evidence  as  to  the  non-existence  of  the  Mill- 
stone-grit in  this  locality. 

3.  Several  branches  or  tunnels  which  I  have  lately  driven  to  the 
south  from  the  Kingswood  Collieries  have  entered  the  ground 
coloured  as  *  Millstone-grit '  on  the  maps  alluded  to;  but,  instead  of 
finding  the  Grit,  we  find  the  coal-beds  in  regular  order ;  and  at 
present  we  are  actually  working  coal,  dipping  to  the  south,  in  its 
proper  position,  in  the  place  where  the  Grit  is  indicated  on  the  map. 


*  Exclusive  of  seams  less  than  a   foot  thick.     The  thirty-four  seams  miike  an 
Aggregate  of  71  ft.  4  inches  of  coal  (see  section  and  list,  p.  111). 
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wlucb,  it  it  qnite  dear,  most  be  corrected  so  far  m  relates  to  thit 
poiotk 

4.  It  most  not  be  understood  from  the  remarks  I  hare  made  that 
I  diapote  the  existence  of  an  anticlinal  axis  running  nearly  east  and 
weat  across  the  Kineswood  Coal-field.  I  am  quite  aware  that  on 
tiie  north  of  my  section,  in  the  Parish  of  Stapleton*  there  is  a  clear 
and  well-defined  anticlinal  axis  extending  from  Bristol,  on  the  West^ 
to  Wick  BoekSy  on  the  Easr,  and  which,  in  fact,  gives  the  ge<^raphical 
)w  well  as  the  geological  character  to  Songswood  Hill :  but  even  on 
the  mpex  of  this  anticlinal  there  is  no  appearance  of  the  Grit ;  nor  is 
it  anywhere  brought  within  at  least  400  or  500  yards  of  the  surface. 
One  of  the  main  seams  of  the  district — namely,  the  *  Great  Vein,' 
marked  No.  d2  in  the  annexed  list,  and  shown  in  my  section — ^has 
heoa  worked  over  the  whole  of  Slingswood  Hill,  at  the  top  of  the 
anticlinal  axis»  at  a  depth  varying  fh>m  80  to  GO  fathoms,  and 
from  thence  northward  (at  Soundwell)  to  a  depth  of  200  fathoms, 
and  southwards  (at  St  George's)  to  a  similar  depth  ;  but  between 
this  seam  (which  is,  no  doubt,  identical  with  the  Bedminster  '  Great 
Yein*)  and  the  Millstone-gril^  there  is  proved,  at  Ashton  Vale,  to  be 
an  interval  of  over  800  fkthoms ;  so  that  it  is  quite  evident  that 
the  Millstone-grit  cannot  exist  at  the  surface  at  Kingswood  Hill. 

Gmebuian. — ^The  band  of  sandstone  called  *  Holmes  Rock,' 
belonging  to  the  Lower  Coal-measures,  and  shown  on  the  accom- 
panying section,  is  what  has  been  hitherto  mistaken  for  the  Mill- 
stone-grit. The  section  also  shows  twenty-one  known  seams  of 
coal,  varying  from  one  to  four  and  a  half  feet  in  thickness,  lying  in 
regular  order  below  it. 

Commercially,  then,  as  well  as  scientifically,  the  question  as  to  the 
presence  or  absence  of  the  Millstone-grit  at  Kingswood  Hill  is 
highly  important ;  for,  instead  of  the  bottom  of  the  Coal-measures, 
which  the  Grit  itself  would  mark,  we  have  a  considerable  extent  of 
valuable  Coal-field  open  to  us,  which  was  thought  to  be  barren  for 
the  future  energy,  skill,  and  enterprise  of  those  to  whoso  talent  and 
perseverance  this  country  is  so  largely  indebted  for  its  past  growth 
and  its  present  prosperity. 


Cretaceous  Bocks  of  France  and  England. 

I.  Etudes  sxtb  lb  Stnchroxisub  et  la  Delimitatkin  des  Trbrains  Crktac^s 
Du  Sim-EsT  DE  LA  France,  par  p.  Keynes,  M.D.,  &c.  8vo.  Dp.  116.  Pari«, 
1861. — II.  De  L'Etaob  daks  la  Formation  Cketac^b.  Par  lo  Docteur 
Retk^.     8to.  pp.  16.     Marseilles,  1864. 

THE   Cretaceous  strata  of  the   South-east   and  other   parts  of 
France  have  for  some  time  specially  engaged  the  attention  of 
Geologists;   and  their  differences   in   petrographic  and   palaeonto- 
logical  characters   have   been   a  continual   source  of  controversy. 
Among  the  more  important  workers  on  this  point  are  D*Archiac, 
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Triger,  SaBmanD,  ReDevier,  Hubert,  Leymerie,  Maih^ron,  Baulin, 
D'Orbignj,  Coquand,  and  others,  all  of  whom  have  contributed  to 
the  elucidation  of  the  subject,  which  has  also  received  special 
attention  from  Dr.  Rejn^s.  His  <  Etudes'  of  1861  is  divided  into 
three  parts.  The  First  comprises  the  history  of  the  different  horizons 
and  subdivisions  of  the  Cretaceous  rocks,  given  by  different  authors; 
and  a  r6sum6  of  the  horizons  and  their  synonymy  is  offered.  The 
Second  Part  comprises  the  succession  of  these  strata  in  the  different 
districts  of  France,  as  shown  by  local  sections  (figured  also  in  a 
lithograph  plate),  and  lists  of  fossils,  for  Provence  and  surround- 
ing Departments,  the  Maritime  Alps,  Vaucluse,  Dauphin^,  Dr6me, 
IsSre,  High-Alps,  Savoy,  the  Departments  of  Ard^che,  Grard, 
H6rault,  and  lastly  those  of  Aude  and  the  Eastern  Pyrenees. 
In  the  last  Part,  the  order  and  relationship  of  the  beds  are  treated 
of,  the  synchronism  of  the  separated  members  of  the  series  is 
attempted  with  relation  to  faunal  likeness  and  stratal  position,  and 
some  general  conclusions  are  arrived  at. 

The  second  memoir  (L*Etage,  1864)  contains  the  ripened  opinions 
of  the  author,  modified  by  further  researches  in  the  Chalk  of  France 
and  England,  and  also  by  the  study  of  the  labours  of  others  in  the 
Anglo-Parisian  basin,  Sarthe,  Gironde,  Charente,  and  the  Medi- 
terranean countries.  From  these  researches  the  author  has  prepared 
the  following  table,  showing  the  great  Cretaceous  divisions  :-» 

1.  Ilorizon    of  BelemniUlla   tmicronai^  and  B.   qnadrata^  Mterader  cor^ 

angtiinuniy  Henutmetutes  radiaius,  &c  '  Chalk  of  Maastricht  and  Meudon;' 
*  Upper  Chalk ;  *  Dordonian  *  and  *  Campanian,'  Coquand ;  *  Senonian/ 
D'Orbigny^  in  part  ^  '  White  Chalk '  and  ^  Marly  Chalk/  Brongniart,  in 
part. 

2.  Horizon  of  Hadioltt^s  Jissicosiaius,  Sph^trulites  sinuatus,  Micnuter  brens, 

&c. ;  beds  with  Ostrea  auricitiaris ;  beds  with  Hippurites  Conuivaccinum, 
Spharulites  augetodeSy  &c.  *  Upper  Chalk ;'  '  Marly  Chalk,'  Brongniart| 
in  part;  * Senonian,'  D'Orbimy, m  part  j  * Turonian,'  D*Orbigny, inpart ; 
'  Santonian.'  *  Coniacian,*  *  lTX)vencian,'  Coquand ;  *  Horizon  of  Odrea 
auricfdans,  TngeT',  'Chalk  of  Villedieu'  and  ' Hippurite-limestones/ 
I»e\Tie8. 
«3.  Tlorizon  of  Afmnonttes  peramplus,  Am.  papaUsj  and  Am,  Devena:  beds 


4.  Ilorizon  of  Inocct'amm  iabiatu^;  llemiader  VcmemUiy  Ammonites  Wiel- 
batmi.  '  Marly  Chalk,'  Brongniart,  in  part ;  *  Turonian,'  D'Orbigny,  in 
part ;  '  Angoumian/  Coquand,  in  part ;  '  Zone  of  Bhynehtmella  Cwneri,^ 
Triger. 


Coquand  ;  *  Cenomanian,'  D'Orbigny,  in  part. 
G.  Horizon  of  TwTilites  coidatus,  T,  tttbcrctdatttSy  Ammotiifes  HothamaffenstSy 
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7.  Hoiiioii  ciAmmomim  UuUm^  Am.  DdticiL  Ltoeermmu  cometnineuM,  && 

'Ganlt;*   'AJbioii,' D*Oibigiiy;   'Gkuccmitic  Cludk,' Brongniiirt,  in 

8.  Hmion  of  Ammomit^  CormueU,  Flicatuta  radiola.  Odrta  aquQa^  kc 

< Flicatii]»-cIaT '  Coniiiel:  'Speeton  Clay/  Phillips:  'Lower  Green- 
twd,'  and '  Aptian/  D'OrWgny. 
ik  BoAmo^  dl  Ckama  Asmmmk^  Fleroom^  MagiL    '  Limestone  with  Cft. 
NM  f  'Uxgoniazi/  lyOrhigny,  in  part 


JSLZaoB^miXkiAmmomtmAMien^OdrmC^^  'Lower 

Oroflniend  /  '  Neooomian,' and '  Uxgonian,' D'Oringny,  in  pert 

As  far  as  the  South-east  of  France  is  concerned,  all  bat  the 
higlieat  beds  (fhnn  the  Vescomian  upwards)  are  present  in  Dep. 
Gfffd,  Ardkshe,  Bouches-du-Rhone,  and  Yaucluse. 

BelioYing  that  the  above  is  a  good  approximatiye  classification  for 
the  Cretaceous  beds.  Dr.  Beyn£  leaves  it  for  other  and  experienced 
Gedogista  to  suggest  fit  names  for  the  sereral  groups. — J.  M. 
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Chbkbtbt  and  Geoloqt. 

Lm  S^vx  miiisALiB  ooKsmisiis  davs  lbubs  Rapfortb  atbc  ia  Chimib  st 
LA  GioLOOiB.  Par  Jbcsta.  Lkoq^  Frofessear  k  Is  Faenlt^  des  Sdences  de 
dannaot  et&    Puis :  J.  BoTBacaiu),  1864,  pp.  46S. 

"DEGABDING  all  springs  as  'mineral  waters'  that  deliver  at 
-**^  the  earth's  surface  water  that  has  passed  through  and  become 
modified  by  any  portion  of  the  earth's  crust,  Professor  Lecoq,  in  the 
careful  and  elaborate  work  before  us,  has  brought  together  a  great 
amount  of  information  equally  useful  to  the  chemist  and  the  geolo- 
gist We  shall  endeavour  to  put  before  the  reader  a  fair  abstract  of 
the  facts.  Of  the  theories  and  opinions  we  shall  say  but  little,  only 
remarking,  that  they  are  not  in  accordance  with  the  views  of  many 
Euglish  geologists,  who  will  be  unwilling  to  take  for  granted  that 
the  earth  has  cooled  down  from  a  state  of  igneous  fluidity,  and  will 
feel  surprised  at  being  told  (p.  2),  that  modern  lavas  come  from 
greater  depths  than  old  granite  and  more  recent  basalts.  They  will 
also  demur  to  the  statement,  that  in  former  times  all  rain  became 
mineral  water,  by  immediately  sinking  into,  instead  of  running  for 
a  while  over,  the  earth,  and  that  all  existing  mineral  waters  are  but 
the  feeble  remains  of  much  more  powerful  springs. 

Professor  Lecoq  traces  mineral  springs  to  lines  of  dislocation, 
believing  that  their  sources  are  to  be  found  below  the  rocks  called 
by  him  primitive  (granite,  &c.).  He  mentions  as  illustrations,  the 
Geysers  and  other  hot  springs  of  Iceland,  the  north-south  direction 
of  such  line  of  springs  in  European  Turkey,  parallel  to  trachytes  and 
basalts,  and  the  mineral  springs  of  Spain,  to  the  number  of  four  hun- 
dred. In  France,  likewise,  out  of  nearly  a  thousand  such  springs,  at 
least  eight  hundred  are  traced  to  a  similar  origin.  Many  elsewhere 
are  on  the  axes  of  longitudinal  valleys,  assumed  to  be  due  to  fracture. 
Assuming,  however,  that  water  exists  abundantly  in  the  interior  of 
the  earth  under  pressure,  it  is  not  extraordinary  that  it  should  come 
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to  the  surface  at  weak  points,  and  throagh  fractured  portionB  of 
strata.  We  believe  also  it  would  not  be  difficult  to  find  examples 
where  mineral,  and  even  thermal  springs,  though  conducted  up  to 
the  surface  through  fissures,  do  not  rise  from  any  great  depth,  and 
certainly  not  from  beneath  Silurian  rock. 

The  volume  of  mineral  waters  poured  forth  is  extremely  large. 
A  million  of  litres  (200,000  gallons)  a  day  is  no  unusual  quantity 
for  a  single  spring.  A  group  of  springs  in  Arkansas,  North 
America,  yield  more  than  a  thousand  litres  a  minute  (24  million 
gallons  a  day).  Of  600  springs  rising  in  the  central  plateau  of 
France,  231,  that  have  been  gauged,  yield  12,064  cubic  metres 
(2,628,000  gallons)  every  24  hours.  The  remaining  269,  though 
smaller,  are  estimated  to  add  nearly  one-fourth  (2,810  cubic  metres) 
to  the  sum,  making  a  total  of  nearly  3^  millions  of  eallons  a  day. 
This  is  believed  to  be  much  below  the  real  total. — {To  be  continued,) 
—D.  T.  A. 


Harmonic  Maxims  op  Science  and  Religion.  By  the  Rev.  W. 
Baker,  M.A.,  Vicar  of  Crambe,  near  York.  8vo.  1864.  Long- 
man &  Co.     London. 

Notes  upon  the  Errors  op  Geology.  Illustrated  by  Facts 
OBSKRVED  IN  IRELAND.  By  JoHN  Kelly,  V.P.  Roy.  GeoL  Soc. 
of  Ireland.     8vo.  1 864.     Longman  &  Co.  London. 

^IIE  Bible  harmonized  with  Science  is  not  a  theme  one  likes  the 
-^  look  of  at  first  sight ;  we  seem  to  have  had  enough  of  it,  and 
more  than  enough.  Not  that  there  is  any  real  reason  why  the  har- 
monies of  the  two  divine  works,  *  the  Earth  and  the  Word,'  should 
not  be  studied  and  admired,  but  because  there  are  so  few — so  very 
few — who  can  bring  the  requisite  learning  to  the  work.  It  is  not 
the  easy  task  some  think  it.  That  it  is  an  impossible  one  we 
strongly  doubt ;  and  nothing  will  so  effectually  retard  it  as  the  ill- 
considered  efforts  of  good  men  who  are  dunces  in  science, — ^no,  not 
even  the  rash  denunciations  of  those  who  know  something  of  the 
Earth  and  but  little  of  the  Book.  *  We  do  not  know,'  says  the 
Bishop  of  London  in  his  late  grand  address  at  Edinburgh,  ^  how 
much  of  our  knowledge  is  purely  human  and  naturally  acquired,  how 
much  has  come  down  from  a  supernatural  or  divine  source,  even 
when  transmitted  by  those  who  professed  most  vehemently  to  dis- 
card any  supernatural  help.'  We  may  rest  assured  in  the  convic- 
tion that  no  two  truths  are,  or  can  be  opposite ;  and  we  may  welcome 
any  additions  to  our  real  knowledge,  while  we  shut  our  eyes  as 
much  as  possible  to  the  clumsy  workmanship  that  tries  to  fit  them 
together.  And  having  said  thus  much  on  the  general  subject,  let  us 
look  at  the  two  books  before  us— so  utterly  unlike  each  other.  Let 
Mr.  Baker  speak  first. 

The  learned  author  starts  with  the  proposition,   that   *  certain 
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(tlie  enenee  of  the  IndoctiTe  PhOotophj)  most  be  ed<^rted 
would  derire  pore  or  scientifie  tnilli  him  th&  Biaterials  of 
Nfttnm^  and  his  aim  throogfaoot  is  to  show  that  these  -^tt—  are 
as  neeenaiy  to  be  ohserred  in  the  stodj  of  reToaled  tmth  aa  in  the 
investigation  of  Natnral  Seience;  and  that  the  n^leet  of  them  in 
the  stMlf  of  Revelation  prerents  our  progress  in  aseertaining  the 
hannoaj  whieh  most  exists  as  above  ohsemd,  between  all  kii^  of 
tmth.    He  Isjs  down  the  following  roles : — 

a.  Aiqporent  is  not  identieal  with  scientific  tmth.  k  Nature 
opentes  bj  immataUe  laws.  e.  To  aseertain  these  lawi^  ihcts  in 
great  variety  most  be  oolleetedy  tested,  and  digested. 

An  this  is  ananswerable ;  and  his  distinction  between  the  nn- 
acientifie  method  wluch  ordinary  men  pnrsoe  to  obtain  the  facts  on 
which  they  act  in  daily  lift^  and  the  scientific  order  in  which  philo* 
aophers  proceed,  is  justly  i^tated,  and  applied  to  the  higher  purpose. 
He  adofMte  'Butler^s  Analpgyof  Naturd  and  Revealed  Religion;* 
but  asserts  that,  *  if  the  method  of  proceeding  with  the  study  of 
nature  be  not  applicable  to  the  study  of  revealed  trath,  that  argu- 
ment wholly  breaks  down.'  We  cannot  give  the  list  of  all  his 
maxims^ but  must  refer  the  reader  to  the  book  itself;  while  wo 
heartily  endorse  the  firsts  namely,  'that  no  truth  is  injurious;* 
and  the  closing  one,  that  'hindrances  to  progress  must  not  be 
allowed.*  Thm  are  not  a  few  bright  thoughts  in  this  remarkable 
essay;  such  ai^  for  instance^  'Nature  and  Revelation  are  supple* 
mmtary  to  each  other  in  the  education  of  Man.*  'The  Divine,  or 
that  which  ehould  be  such,  ought  not  to  be  arrayed  against  the 
Divine.'  'All  are  working  for  the  millennium  of  peace,  good 
order,  and  happiness,  whether  they  know  it  or  not.'  '  We  trace  con- 
duct to  some  governing  belief.'  '  The  tree  of  knowledge  bears  not 
only  good,  but  eviL'  '  Laws  are  the  grand  treasure,  without  the 
knowledge  of  which  science  cannot  be  said  even  to  exist,'  &c.  And, 
lastly,  that  'right  dominant  persuasions  cannot  widely  prevail 
among  mankind,  while  science  and  religion  are  antagonistic' 

WhDe  we  do  not  at  all  sympathize  with  our  author  in  his  estimate 
ss  to  the  extent  to  which  this  antagonism  extends,  we  cannot  but 
express  the  belief  that  his  work  will  do  good,  and  lead  a  large  class 
of  persons  who  have  been  in  the  habit  of  neglecting  either  one 
volume  or  the  other,  to  see  that  they  are  preventing,  as  far  as  in 
them  lies,  the  progress  of  our  race  in  knowledge,  human  and 
divine. 

Some  of  his  quotations  from  Voltaire,  and  other  writers  of  his  class, 
sre  extremely  pithy;  his  illustration  of  some  of  the  miracles  equally  so; 
but  these  would  take  us  beyond  our  limits.  His  notes  on  Man's  pi*o« 
gress,  however,  p.  22,  are  so  good,  that  we  must  refer  to  them ;  and 
liis  noble  aphorism,  that  *  it  is  a  condition,  in  order  that  a  country 
may  make  steady  advances  in  scientific  knowledge,  thai  an  uhfeitered 
ChrUHaniiy  be  esttiblished  in  it^*  should  win  him  favour  with  all 
classes.  His  illustrations  of  the  apparent  deceptiveuess  of  truth  on 
first  impressions,  pp.  37-39 ;  of  plenary  inspiration,  p.  44;  his  refer- 
ences to  practicflJ  science,  p.  60;  to  the  Baconian  Philosophy,  p.  121, 


118       Reviews — Baker^s  *  Maxims  ;  *  Kelly's  *  Errors.^ 

hc.^  arc  admirable,  and  evince  a  master-mind.  But  indeed  there  is 
no  part  of  the  book  which  does  not  deserve  perusaL  The  nathor 
means,  if  another  edition  is  called  for,  to  enlarge  the  work ;  and  we 
can  offer  him  no  better  compliment  than  to  saj,  that  we  wait  with 
interest  for  the  second  edition. 

We  wish  we  could  say  as  much  for  the  next  book  on  our  table. 
We  know  the  author  as  a  geologist  of  some  repute,  and  long  expe- 
rience ;  and  he  has  done  good  service  among  the  rocks  of  his  native 
country.  A  better  hammer  was  never  wielded;  and,  if  he  had  per- 
severed in  mapping  strata  and  collecting  fossils,  as  he  began,  and 
never  written  a  controversial  book,  it  would,  we  think,  have  been  the 
better  for  his  fame.  We  are  bound  to  criticize  as  well  as  praise 
him. 

His  object  in  ^  Notes  upon  the  Errors  of  Geology'  is  stated  in  the 
preface.  It  is  '  to  show  that  the  approved  geological  theories  of  the 
last  forty  years,  as  well  as  all  that  went  before  them,  require  to 
be  corrected.  So  far  we  agree  with  him.  His  arguments,  he  says, 
convince  himself ;  and,  as  his  *  new  theory  is  a  startling  one,  and 
nothing  (he  says)  is  proposed  in  it  which  is  impossible,'  we  ought  to 
gain  something  by  its  study.  '  It  is  an  unpalatable  task,'  he  remarks 
truly,  <  and  perhaps  ungracious,  to  find  fault  with  the  speculations, 
or  the  visions,  or  the  fancies  of  anyone.'  We  should  like  therefore 
to  avoid  doing  so,  and  will  endeavour  to  be  as  lenient  as  possible  ; 
though,  as  the  author  si^s  he  expects  strong  criticism,  it  might  be 
as  well  to  fulfil  his  expectation.  The  purely  geological  part  of  the 
work  has  some  merit,  although  the  preface  starts  with  an  error.  Half 
the  Devonian  fossils  are  not  common  to  the  Carboniferous  rocks ;  and 
Mr.  John  Kelly  ought  by  this  time  to  know  better.  The  book  is  to 
produce  a  great  change  in  the  'fundamental  parts'  of  Greology;  and, 
if  Hutton  asserted  that '  our  planet  is  built  of  the  ruins  of  an  older 
world,  and  that  before  it  there  were  pre-existing  continents '  (p.  4), 
we  may  well  wish  for  some  improvement.  *  Such  imaginary  conti- 
nents,' our  author  says,  '  do  not  appear  to  have  any  facts  to  support 
them.'  And  he  has  an  immense  objection  to  an  older  world,  which 
must  have  been  made  out  of  an  older  still,  and  so  on, — like  the  fleas 
in  the  parable.  But  to  be  serious,  Mr.  Kelly  must  not  try  to  re- 
arrange the  whole  of  the  earth's  crust.  We  have  systems  enough 
already,  and  we  do  not  want  that  on  p.  7. 

After  pitching  over  Hutton,  our  author  attacks  Murchison  and 
Lyell,  but  is  more  gracious  towards  Sedgwick.  His  observations 
are  so  scattered,  that  it  is  difficult  to  follow  them  ;  but  we  think  his 
remarks  on  the  possibility  of  forming  Coal-measures  out  of  the  waste 
of  continents,  at  the  present  rate  of  atmospheric  action,  are  very 
reasonable.  So  also  about  the  origin  of  the  Old  lied  Sandstone,  which 
was  certainly,  to  a  large  extent,  volcanic.  So,  indeed,  are  many 
rocks  which  have  been  supposed  to  be  chiefly  of  aqueous  origin. 
And  Professor  Sedgwick's  long-reiterated  axiom,  that  the  mass  of 
our  Palaeozoic  trap-rocks  are  lavas  recomposed  by  marine  action^ 
flnds  an  energetic  expositor  in  the  author  of  this  book.  His  idea 
extends  further,  for  he  would  break  up  these  volcanic  rocks,  granite 
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fiir  instanee^  hw  eftrihqiiakefy  make  the  divided  blocks  grind  each 
ollMr  into  powder,  and  tiien  pnff  out  this  powder  bj  jets  of  ateam  from 
below  into  the  water  above.  He  calls  this  a  *  grinding  machine/  and 
njs  that  'the  best  of  it  all  is,  that  there  is  notMng  in  the  whole  opera- 
tion either  onnatnral  or  improbable.' 

In  his  endeavour  to  reconcile  the  ^parent  differences  between 
Seriptore  and  Geologjy  the  author  has  our  sympathy,  but  not  our 
appmvaL  It  is  not  needful  that  we  put  in  print  all  we  think  we 
know ;  and  the  dogmatie  style  upon  such  recondite  questions  as  have 
stirred  the  clearest  brains,  and  tried  the  strongest  hearts,  appears  to 
as  peeoliarly  unsuitable.  The  idea  that  each  genetic  day  corre- 
sponds  to  one  of  the  great  geological  periods  is  not  new:  it  has  been 
for  a  long  while  one  of  the  hypotheses  which,  as  Sir  H.  De  la  Bechtf 
used  to  say,  have  served  for  '  p^gs  to  hang  our  ^ts  upon.'  But 
Inar  oor  author.  He  gives  the  first  day  to  his  '  Primary  System,' 
BOW  eonunonlv  known  as  the  Lanrentian  epoch.  The  second  day 
ia  the  'Cambrian ;'  the  third,  the  '  Transition,' — an  old  term,  revived 
by  Mr.  KeUy,  to  include  the  hiqpless  Silurian,  with  the  much-abused 
Devonian  rocks ;  while  the  fourth  day,  when  the  great  lights  were 
nade^  i%  in  some  nnaocountable  way,  made  to  correspond  to  the 
CarlNmiftfons  System  and  the  Coal-measures, — ^we  suppose  in  anti- 
eipatioii  of  the  use  coal  would  be  put  to !  The  fifth  is  comfortably 
fitted  with  the  whole  Secondary  Period,  when,  according  to  late 
diseoveries,  birds  (and  reptile-like  birds  ?)  fiew  about  upon  the 
earth.  TIm  sixth,  of  course,  corresponds  to  the  Tertiary  System, — 
and  the  whole  thing  is  done. 

His  remark,  that '  there  is  an  omission  in  the  sacred  text — no 
fossils  of  any  kind  having  been  referred  to,'  is  most  original 
(p.  226) :  see  also  his  summary  at  p.  222. 

The  book  altogether  is  excellent  reading  by  the  fireside ;  and  as 
the  new  views  (pp.  51  to  208)  take  up  the  mass  of  the  work,  the 
reader  is  requested  to  examine  them  at  his  leisure.  The  sketches, 
maps,  and  geological  illustrations  are  all  remarkably  good,  for  the 
author  is  no  mean  artist,  and  is,  as  before  said,  a  practical  field- 
geologist  of  the  hard-working  kind.  One  or  two  quotations  (pp.  188, 
189),  and  we  must  go  to  the  third  part  of  his  treatise.  We  shall 
give  them  without  comment. 

'  The  commencement  of  every  system  appears  to  have  been  characterized 
by  the  bursting  of  the  crust  of  the  earth,  probably  by  the  agency  of  steam, 
accompanied  by  earthquakes  and  eruptions  of  mineral  matter.  When  the 
new  turmoil  began,  there  were  new  fissures,  made  in  the  previously  existing 
rocks ;  and  the  sides  of  a  fissure,  thirty  miles  long  and  thirty  miles  deep, 
presented  two  surfaces,  which,  when  operated  on  oy  the  expansive  power  of 
steam,  to  lift  a  block  at  one  side,— by  collapse  and  cavitation  to  let  it 
down, — and  by  the  friction  consequent  on  this  operation,  there  were  pro- 
duced quartz,  jasper,  and  other  hard  pebbles  enough,  from  the  mineral 
veins  previously  existing,  for  the  conglomerates  of  a  new  system.  The  l<x)so 
materials  in  such  a  fissure,  after  ha\nng  been  ground  and  polished,  were 
thrown  up  by  puffs  of  steam,  of  extraordinary  energy ;  the  whole  contents 
of  the  fissure— pebbles,  sand,  mud,  and  all — ^were  thrown  out  and  blown 
into  the  waters  of  the  sea  to  a  great  height,  along  with,  and  in  the  space 
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occupied  by,  the  steam,  where  there  was  no  resiBtance.  Immediatelj  when 
the  steam  condensed,  the  contents  of  the  fissure  dropped  down  in  the  water; 
pebbles  being  heayiest,  first;  next,  sand,  which  nlled  up  the  interstices 
between  them  ;  and  lastly^  the  muddy  sediment,  deposited  as  future  shale. 
A  second  effort  to  produce  s^d  and  mud  would  probably  be  in  the  same 
fissure ;  and  a  third,  or  perhaps  seyeral.  In  the  early  efforts,  the  sides  of 
the  fissure,  with  its  fresh  fracture,  would  have  produced  a  lai^e  quantity  of 
quartz-pebbles  deriyed  from  the  quartz-veins.  After  repeated  efforts,  the 
sides  of  the  fissure  would  become  worn  and  smooth,  and  m  the  seyerity  of 
the  friction  the  yeins  themselves  would  have  been  ground  to  sand. '  In 
later  efforts,  pebbles  would  get  more  scarce,  and  band  and  mud  more 
plentiful.  In  the  last  discharges  from  the  fissure,  probably  little  or  no 
pebbles,  but  sand  and  mud  more  plentiful  for  the  remaining  beds  of  hard 
and  soft  rocks,'  &c.  &c. 

Mr.  Kelly's  idea  is,  rightly  or  wrongly  (we  think  the  latter),  that 
'  a  mistaken  trust  in  Palaeontology  has  been  the  cause  of  many  an 
error*  (Preface,  p.  x.)  ;  and  that  the  true  idea  of  geological  systems 
should  be,  that  they  are  '  all  clearly  separated  from  each  other  by 
unconformable  junctions,  showing  the  groups  of  rocks  to  be  as 
distinct  as  the  groups  of  plants  or  animals'  (p.  6).  Being  best 
acquainted  with  the  Old  Red  Sandstone  and  the  Carboniferous  rocks, 
he  traces  these  formations  throughout  the  border-counties  of  Wales 
and  the  whole  of  Ireland  ;  his  result  being,  as  has  been  anticipated 
by  some  geologists  of  repute,  especially  Professor  Jukes,  that  the 
lower  portions  of  the  Old  Red  Sandstone  should  be  grouped  with  the 
Silurian  (to  form  one  system,  his  ^  Transition ') ;  and  that  the  upper 
part,  unconformable  on  the  rest,  as  has  been  proved  long  ago  by 
Griffith,  Murchison,  and  the  Irish  Survey,  more  lately  by  Geikie  in 
Scotland,  and  now  by  Mr.  Kelly  himself  in  the  border-counties  of 
Wales,  should  be  grouped  with  the  Carboniferous.  We  think  a 
little  faith  in  Palaeontology  a  bad  thing  ;  and  that  fuller  light  would 
show  him  that  the  distinct  character  of  the  fauna,  even  in  this 
upper  member  of  the  Old  Red  Sandstone,  fully  entitles  us  to  adhere 
to  the  received  classification.  Fossils  are  not  everything  ;  but, 
seeing  that  we  have  an  unconformity  in  the  midst  of  the  Coal-mea- 
sures without  its  much  altering  the  flora  and  fauna,  we  may  well 
pause  at  the  threshold  of  this  new  theory.  Has  Mr.  Kelly  visited 
Scotland  ?  We  think  not.  When  he  does,  and  we  hope  ho  will,  he 
will  understand  all  that  has  been  lately  written  proving  the  identity 
of  the  Devonian  and  Old  Red  Sandstone  in  all  its  parts. 

We  must  leave  our  author,  recommending  him  to  stick  to  the 
hammer,  and  yet  not  lay  down  the  pen.  His  style  is  free  and 
humorous,  pithy,  generally  full  of  force,  and  of  truth  too,  so  far  as 
he  knows  it.  But  then  there  are,  we  are  sure,  many  lines  of  geo- 
logical research  on  which  his  clever  pencil  and  ready  pen  might 
be  employed  with  profit.  We  know  something  of  him,  and  believe 
that  poetry,  rather  than  hard  facts,  is  the  legitimate  domain  in  wliich 
he  is  a  master.  Yet  we  may  be  mistaken.  He  is  evidently  an 
earnest  student  of  the  Bible,  and  believes  that  he  can  see  the  way  to 
harmonize  what  he  knows  of  the  Earth  with  what  he  believes  of  the 
Word.     There  is  that  in  the  latter  volume  which  appeals  to  the 
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poetic  instinct,  as  well  as  challenges  devout  study  by  tbe  man  of 
science  ;  and  we  cannot  finish  this  short  notice  without  expressing 
our  real  and  earnest  belief  that  sucli  studies  as  our  author  has 
attempted  will,  in  abler  hands,  bring  forth  much  solid  fruit.  The 
task,  as  before  said,  is  not  an  easy  one. 


The  Quarterly  Jocrxal  op  Science.     No.  V.    January,  I860. 

BESIDES  the  usual  chronicles  of  Geology,  Palaeontology,  Mine- 
ralogy, and  Mining,  this  Number  contains — 1st,  A  second  article 
by  Mr.  E.  Hull,  F.G.S.,  on  the  History  of  the  British  Coal-measures  ; 
2nd,  A  very  interesting,  comprehensive,  and  yet  succinct  review  of 
the  Relations  of  Geology  and  Geography  to  the  History  of  Great 
Britain,  and  the  causes  of  her  greatness,  by  Mr.W.  Pengelly,  F.R.S. 
3rd,  A  chapter  on  Petroleum,  by  Dr.  H.  Draper  of  New  York  ;  and 
an  article  on  Metal-mining,  by  Dr.  R.  Angus  Smith,  F.R.S. 

Mr.  Hull  here  gives  an  account  of  the  distribution  of  the  Coal' 
formation  beneath  the  more  recent  strata  of  the  Central  and  Southern 
Counties  of  England,  and  shows,  by  a  shaded  diagram-map,  the 
probable  extent  of  the  Scotch,  the  Central,  and  the  Southern  Coal- 
measures  of  Britain. 

Under  the  head  of  *  Nature  of  the  Floor  and  Original  Margin  of 
the  Carboniferous  Strata,'  Mr.  Hull  says  that  the  Carboniferous  beds 
in  South  Wales  succeed  the  Devonian  in  nearly  regular  sequence, 
whereas  in  the  North  of  England  and  Wales,  owing  to  disturbance 
and  denudation,  the  floor  of  tlie  Coal-measures  is  for  the  most  part, 
if  not  altogether,  Cambio-Silurian  beds.  From  the  outcrop  of  Cam- 
brian rocks  in  Leicestershire,  and  by  tracing  tlie  boundaries  of  the 
Coal-fields  of  the  Midland  Counties  through  Warwickshire,  S. 
Staffordshire,  Worcestershire,  and  Shropshire,  into  North  Wales, 
frequent  evidences  of  the  proximity,  or  actual  appearance,  of  a 
ridge  or  barrier  of  land,  whicli  formed  the  margin  of  the  Carboni- 
ferous area,  across  the  centre  of  Enghmd,  may  be  found.  Mr.  Hull 
is  of  opinion  that  the  Coal-measures  originally  formed  two  sepa- 
rate areas,  one  lying  to  the  north,  the  other  to  the  south  of  the 
'Barrier;'  these  two  areas  having  subsequently  been  broken  up  into 
separate  *  Coal-fields,'  which  may  be  thus  arranged  : — North  of  the 
Barrier — North  Wales,  Forest  of  Wyre,  North  and  Soutli  Stafford- 
shire, Warwickshire,  Leicestershire,  Derbyshire,  and  Yorkshire, 
Northumberland,  Durham,  and  Cumberland  ;  the  Coal-fields  of  the 
central  valley  of  Scotland  having  been  probably  connected  with  these 
round  the  East  coast.  South  of  the  Barrier — South  Wales,  Somer- 
setshire, and  supposed  band  along  the  Thaini's  Valley. 

By  tables  of  thicknesses  of  the  Carboniferous  series  North  of  the 
Barrier  it  is  shown  that  the  greatest  mass  is  attained  in  Lancashiro 
(12,800  feet),  decreasing  in  North  Stafford-hire  (8,800  feet),  and 
ifss  than  one-fourth  in  Leicestershire  (3,100  feet).  South  of  this 
elevated  tract,  in  Glamorganshire,  the  thickness  is  11,980  feet, 
wbibt  in  the  Forest  of  Dean,  in  Gloucestershire,  it  is  only  3,210  feet. 
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might  expect  to  find  illustrations  of  the  theory  of  the  **  Eyolation  of 
species  by  the  gradual  alteration  of  existing  forms."  I  do  not  think, 
however,  that  the  evidence  yielded  by  these  deposits  is,  on  the  whole, 
favourable  to  that  theory  ;  for  if  I  read  it  aright  it  b  something  like 
this:  In  the  lowest  beds  we  find  a  certain  number  of  species  of 
various  Orders,  Radiata^  Echinodermata^  CrustaceOy  and  Mollusea. 
Each  species  seems  to  have  its  central  typical  form,  with  varieties 
diverging  on  either  side  until  they  approach  the  like  divergent 
varieties  of  other  species.  Thus,  on  an  horizontal  line  representing 
SPACE,  we  have  species  with  central  forms,  very  distinct,  but  united 
by  divergent  varieties;  and  then,  ascending  upwards  through  strata 
representing  time,  we  meet  with  the  same  central  types  and  the  like 
variations  surviving  through  an  immense  period  of  time,  and  all  the 
many  changes  of  condition  referred  to.  New  species  are  added  in 
the  upper  beds;  but  we  do  not  meet  with  that  gradual  vertiecd 
divergence  from  the  old  types  to  the  new  which  would  certainly  be 
the  case  if  such  new  species  were  but  the  modified  descendants  of 
the  older  forms.  And  if  we  contrast  the  species  which  appear  for 
the  first  time  in  the  middle  or  upper  bands  of  limestone  with  those 
charncteristic  of  the  old,  suppose  we  take  Orthis  MiALeptana  among 
the  Brachiopoda,  or  Corals  among  the  Zoophytes,  we  shall  perceive 
how  great  the  divergence  is;  and  we  look  in  vain  for  those  transi- 
tional forms  which,  supposing  the  theory  to  be  true,  we  ought 
certainly  to  find  in  the  intervening  strata.' 

Mr.  11.  Duckworth  gives  a  note  On  the  San  Ciro  Cave^  near 
Palermo,  A  section  of  the  strata  at  Tbatto  Heath,  near  Rainhill, 
by  Mr.  G.  H.  Morton,  is  referred  to,  by  which  he  showed  *  the  cer- 
tainty of  productive  beds  of  coal  being  beneath  the  Trias,  and  that 
they  were  cut  off*  by  the  great  fault  which  throws  up  the  Coal- 
measures.'  Lastly,  Mr.  T.  J.  Moore  mentions  the  chief  fossils  in 
the  Derby  Museum  of  Liverpool, 
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CAPTAIN  C.  HARDY  gives  an  account  of  the  Caplin  or  Cape- 
lau  {Mallotus  villosus),  which  represents  perhaps  the  only  species 
of  fish  found  both  fossil  and  recent,  unless  some  of  the  ear-bones 
(Otolites)  from  the  Post-tertiary  and  Tertiary  Strata  prove  good 
witnesses  of  still-existing  species,  when  Mr.  £.  Higgins'  researches 
shall  have  been  completed.  In  the  Geol.  Mao.,  No.  II.,  Dr.  Bars 
described  the  Norwegian  nodules  containing  Caplins.  Prof.  How 
describes  the  Mineral  Springs  of  fFilmot,  iV.  S.j  marked  by  the 
presence  of  sulphate  of  lime,  like  some  springs  of  other  part«  of 
Nova  Scotia  that  are  known  to  traverse  Gypsiferous  rocks.  Mr. 
Gossip  presents  some  notes  on  the  Slate  and  Granite  District  near 
Halifax ;  noticing,  nmong  other  things,  that  though  a  hard  gneissose 
quartzite,  good  for  flagging,  can  be  quarried  close  by,  Halifax  sends 
to  Caithness  for  pavement-stones.     The  granite  at  Halifax  seems  to 
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preseot  two  Tarieties,  coarse-  and  fine-grained,  in  close  proximity, 
as  in  manj  other  parts  of  the  world  (as  noticed  bj  Dr.  BiGSBr, 
Gbol.  Mao.,  No.  IV.  p.  lo8).  Probably  the  structure  of  this  slate 
and  granite  conntrj  would  be  better  undei*3tood  if  looked  at  with  an 
eje  to  great  crumplings,  pressure,  and  metamorphism,  rather  than  to 
the  presumed  eruptive  condition  of  the  granite.  Pi*of.  How*s  Xotet 
am  ike  Economic  Mineralogy  of  Nova  Scotia,  Part  I.,  relate  to  some 
luematitic  and  titaniferous  iron-ores.  The  results  of  tlie  two  visits 
of  Exploration  made  by  some  of  the  Members  of  the  Institute  to  the 
Kitchen-middens  at  St.  Margaret's  Bay  and  Colo  Harbour  form  au 
Appendix  to  the  Institute's  Transactions,  Part  I. 


Outlines  of  the  Geology  of  the  British  Isles,  to  accompant 
THE  Geological  Map.  By  Archibald  Geikik,  F.R.S.E.,  F.G.S. 
8vo.    1864.    Edinburgh:  Johnstone. 

^HIS  handbook,  explaining  a  Geological  Map  of  the  British 
-*-  Isles,  briefly  describes  the  various  strata,  and  their  arrangement 
under  different  forms  of  ground,  and  has  three  divisions ;  namely^ 
lst»  under  *  England'  (which  ought  to  be 'England  and  Wales'); 
2nd,  'Scotland;'  and,  3rd,  *  Ireland;' — a  very  lit  arrangement, 
because,  though  some  of  the  rocks  and  strata  are  necessarily  treated 
of  over  again,  yet  their  local  differences  are  thus  specially  noticed, 
and  their  relations  shown.  An  introductory  portion  gives  a  general 
rdsam^  and  table  of  our  sedimentary  strata,  with  brief  remarks  on 
igneous  and  metamorphic  rocks.  The  body  of  the  work  consists  of 
a  carefully  condensed  account  of  the  different  Geological  Groups  in 
the  three  Kingdoms,  with  short  notices  of  the  several  contempo- 
raneous volcanic  rocks.  We  miss,  however,  some  notice  of  the 
Rhaetic  group — well  represented  as  it  is  at  Exmouth  in  Enghmd, 
Penarth  in  South  Wales,  Linksfield  in  Scotland,  and  Lisnagrib  in 
Ireland. 

Ten  well-chosen  illustrative  diagrams  are  given  as  woodcuts;  and 
the  five  sections  engraved  on  the  map  are  well  described  in  the  later 
pages  of  the  book,  as  showing  the  relations  that  the  different  stnital 
series  bear  to  each  other  in  bold  stretches  across  different  parts  of 
the  British  Isles.  Limited  groups  of  Fossils,  characteristic  of  the 
different  Systems,  and  selected  from  published  works,  are  also 
engraved  on  the  Map ;  and  notes  of  local  peculiarities  are  frequent 
at  the  margin  of  the  land.  The  Map  is  colour-printed  with  heavy 
tints. 

Old  Bones  ;  or,  Notes  for  Young  Naturalists,  on  VERTEimATR 
Animals,  their  Fossil  Predecessors  and  Allies.  By  the 
Rev.  W.  S.  Symonds,  F.G.S.,  &c.  2nd  Edit.,  8vo.  London: 
Hardwicke.     1864. 

E  are  glad  to  see  that  the  Second  Edition  of  this  work  has 

been  called  for  by  the  Public,  and  that  the  Author  having 

made  many  additions  and  improvements,  the  Publisher  still  issues  it 

at  a  low  price,  so  that  it  can  be  widely  spread  among  students  both 
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of  Palaeontology  and  Zoology.  This  little  handbook  has  five  chap- 
ters, four  of  which  consist  of  wcU-selectcd  and  usefully  arranged 
notices  of  the  characters,  habits,  and  structure  of  the  chief  kinds  of 
Maramals,  Birds,  Reptiles,  and  Fishes,  and  the  distribution  of  the 
fossil  species  representing  them  in  Geological  Time.  The  fifth 
chapter,  new  to  this  edition,  and  drawn  up  with  the  assistance  of 
Dr.  Lankcster,  treats  of  the  structure  and  composition  of  tooth  and 
bone,  showing  the  distinctive  features  of  bones  in  different  animals. 
Based  on  the  '  Vertebrate '  portion  of  Owen's  ^  Paleontology,' 
illustrated  by  notes  from  the  works  of  many  travellers  and  observers, 
and  referring,  for  living,  preserved,  and  fossil  specimens,  to  the 
Zoological  Gardens  and  British  Museum,  'Old  Bones'  may  be 
recommended  as  a  good  introduction  to  the  study  of  Vertebrate 
Life,  past  and  present.  The  student  will  find  the  Geological  range 
of  the  fossil  species  fairly  indicated.  We  may  notice,  in  particular, 
that  the  first  chapter  has  been  enriched  with  facts  respecting  the 
Antiquity  of  Man,  and  his  co-existence  with  extinct  mammalia,  evi- 
dence of  which  is  supported  by  the  researches  and  publications  of 
Boucher  de  Perthes,  Prestwich,  Falconer,  Lyell,  and  others. 


Geological  Society  op  London — ^I.  January  25,  1865. — W.  J. 
Hamilton,  Esq.,  President,  in  the  Chair.  The  following  communica- 
tions were  read : — 

1.  'Notes  on  the  Climate  of  the  Pleistocene  Epoch  of  New  Zea- 
land.' By  Julius  Haast,  Ph.D.,  F.G.S. — The  main  feature  in  this 
communication  was  a  notice  of  the  occurrence  of  bones  of  the 
Dinomis  in  the  moraines  of  the  extinct  glaciers  of  New  Zealand. 
In  support  of  the  author's  opinion  that  the  extinction  of  that  bird 
was  due  to  the  agency  of  man  at  a  somewhat  recent  date,  it  was 
observed  that  the  present  Alpine  fiora  furnished  a  large  quantity  of 
nutritious  food  quite  capable  of  sustaining  the  life  even  of  so  large 
a  creature ;  and  as  the  fruits  of  these  plants  were  at  present  applied 
to  no  apparent  purpose  in  the  economy  of  nature,  the  author  argued 
the  former  existence  of  an  adequate  amount  of  animal  life  to  prevent 
an  excessive  development  of  vegetation.  This  part^  he  considered, 
was  played  by  the  Dinomis. 

2.  '  On  the  Order  of  Succession  in  the  Drift-beds  in  the  Island 
of  Arran.'  By  James  Bryce,  M.A.,  LL.D.,  F.G.S. — In  a  paper 
read  last  year  before  the  Royal  Society  of  Edinburgh,  the  Rev.  R. 
B.  Watson  described  all  these  beds  as  Boulder-clay,  and  did  not 
assign  the  Shells  which  he  had  discovered  in  them  to  any  par- 
ticular part  of  the  deposit.  Dr.  Bryce  dissented  from  this  view, 
and  in  this  paper  pointed  out  the  various  causes  of  error  likely  to 
mislead  an  observer  in  examining  such  accumulations.  He  then 
described  the  various  sections  of  the  deposits,  and  showed  that  the 
lowest  bed  is  a  hard^  tough,  unstratified  clay,  full  of  striated,  smoothed, 
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and  poliilifKl  •tooeB  of  all  lisei^  bai  toUlIj  devoid  of  footik^  snd  thmt 
it  is,  in  fact^  the  tnie  old  Boolder-elaj  of  the  geologists  of  the  West 
of  Sootlaod.  The  Shells  are  entirelj  oonfin^  to  a  bed  of  claj  c^ 
open  teztnrey  eontalning  a  few  soiall  stones ;  it  rests  immediatelj  on 
the  Boolder-dajy  as  aboYO  defined,  and  is  sneoeeded  bj  varioas  drift- 
beds^  conaisting  of  seams  of  elaj  and  sand  intermingled,  eontaining 
stones  that  are  rarely  striated,  ud  without  Shells.  Dr.  Brjee  then 
disenased  the  probable  origin  of  these  drifts,  and  the  amount  of 
depression  which  the  land  had  sustained  before  the  Shell-bed  was 
depodted  orer  the  Boulder-elaj,  which  he  considered  to  have  been 
formed  hj  land-ice  emanating  from  central  snow-fields^  and  covering 
the  whole  surfiiee  of  the  country. 

8.  *  On  the  Occurrence  of  Beds  in  the  West  of  Scothmd  in  the 
position  of  the  English  Crag/  By  James  Bryce,  M.A.,  LL.D., 
F.6.8. — In  consequence  of  the  results  arrived  at  from  the  investiga- 
tion of  the  Drift-beds  of  Amn,  Dr.  Bryce  determined  to  examine 
all  the  recorded  cases  of  fossils  occurring  in  the  Boulder-clay,  the 
Chapel  Hall  case  having,  however,  been  already  undertaken  hj  Hm 
Bev.  H.  W.  Crosskey.  The  most  celebrated  case  is  that  of  the 
occurrmice  of  Elephant-remains  at  Kilmaura^  near  Kilmarnock,  in 
Ayrshire ;  and  the  author  showed,  from  a  section  of  the  quarry 
flzpoaed  fer  the  purpose  by  Mr.  Turner,  of  Dean  Castle,  which  cor- 
responded exaeUy  with  one  already  furnished  to  him  by  an  aged 
quarrryman,  that  the  Elephant-remains,  the  Beindeer*s  horn,  and 
the  Shells,  all  occurred  in  beds  below  the  Boulder-clay,  and  not 
ta  that  deposit,  as  has  idways  been  stated.  The  same  conclusion 
was  arrived  at  respecting  the  occurreDce  of  Elcphant^remains  at 
Airdrie  and  Bishopbriggs,  and  of  Reindeer's  bom  with  Sliells  at 
Croftamie;  and  the  author  concluded  by  discussing  the  question 
whether  the  fossils  belong  to  the  Upper  Crag  period,  or  merely  indi- 
cate a  downward  extension  of  the  Arctic  fauna  which  charac- 
terises the  beds  directly  above  the  Boulder-clay,  as  described  in 
the  last  paper. 

4  *  On  the  TeUina  praxima  Bed  at  Chapel  Hall,  near  Airdrie.' 
By  the  Bev.  H.  W.  Crosskey.  Communicated  by  Dr.  Bryce,  F.G.S. — 
O^e  of  the  most  perplexing  cases  in  Scotland,  upon  any  theory  of 
the  formation  of  Boulder-clay,  has  been  the  alleged  occurrence  at 
Chapel  Hall  of  a  day-bed  containing  Tellina  proxima^  intercalated 
between  two  mas.«e8  of  true  Boulder-clay.  The  Shells  were  first 
found  by  Mr.  James  Russell  in  sinking  a  well ;  and  the  case  was 
made  known  by  Mr.  Smith,  of  Jordan  Hill,  in  a  paper  laid  before 
the  Geological  Society  in  1850.  At  the  author's  request,  Mr. 
Russell  had  sunk  another  well  seven  yards  from  the  former,  from  an 
examination  of  which  Mr.  Crosskey  satisfied  himself  that  the  bed 
above  that  containing  the  Shells  is  not  the  true  Boulder- clay,  but 
an  Upper  Drift,  and  that  the  Shells  occurred  in  a  hollow  of  the 
lower  clay,  or  true  Till,  filled  up  with  a  clay-deposit  of  an  age  inter- 
mediate between  that  of  the  other  two.  He  therefore  considers 
that  this  can  no  longer  be  regarded  as  one  of  fossils  occurring 
in  the  true  Boulder^clay. 
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IT.  February  8,  1865. — W.  J.  Hamilton,  Esq.,  Preaident^  in  the 
Chair.     The  following  communications  were  read : — 

1.  'On  the  Sources  of  the  Mammalian  Fossils  of  the  Bed  Crag, 
and  on  the  Discovery  of  a  new  Mammal  in  that  Deposit,  aUied  to 
the  Walrus.'  By  E.  Ray  Lankester,  Esq.  Communicated  by  Prof. 
T.  II.  Huxley,  F.R.S.,  F.G.S.— The  Mammalian  fossils  of  the  Red 
Crag  were  stated  to  belong  to  three  groups: — (1)  the  teeth  of 
Coryphodon^  &c.,  derived  from  lower  Eocene  strata  ;  (2)  the  other 
terrestrial  Mammalia;  and  (3)  the  Cetaceans.  The  Molluscan 
fauna  of  the  Red  Crag  was  cited  in  proof  of  its  identity  in  age  with 
the  Upper  or  Yellow  Crag  of  Antwerp,  which  contained  none  of 
the  Red  Crag  Mammals.  The  underlying  l^iiddle  and  Black  Sands 
of  Antwerp  contain  far  larger  percentages  of  extinct  forms  and 
very  abundant  Cetacean  remains.  The  deposits  at  Darmstadt  and 
in  the  South  of  France,  containing  terrestrial  Mammalia  similar 
to  those  of  the  Red  Crag,  are  also  anterior  to  the  Yellow  Crag  of 
Antwerp.  The  Red  Crag  was  thus  shown  to  include  Mammalian 
fosHils  found  nowhere  else  excepting  in  strata  of  an  earlier  age.  The 
probabilities  therefore  were  that  these  various  Mammalia  were  not 
indigenous  to  the  Red  Crag,  but  were  derived  from  the  breaking  up 
of  earlier  strata  ;  and  this  supposition  was  supported  by  lithological 
evidence  which  the  author  gave  in  detail  ;  he  also  discussed  the 
chemical  and  mineralogical  questions  involved.  Further  evidence 
of  the  extraneous  nature  of  the  Mammalian  fossils  was  also  adduced, 
in  the  fact  that  teeth  of  Rhinoceros  and  Mastodon  occurred  at  the 
base  of  the  Coralline  Crag ;  and  other  less  conclusive  facts  were 
cited.  The  great  abundance  and  perfect  condition  of  teeth  of  Car* 
charodon  and  Ziphioid  Cetaceans  in  the  Middle  Crag  of  Antwerp, 
their  absence  in  the  YeUow  Crag  of  that  locality,  and  their  presence, 
in  a  much  rolled,  indurated,  and  fragmentary  condition,  in  the  Red 
Crag,  often  with  portions  of  their  previous  sandy  matrix  adhering, 
was  considered  as  conclusive  evidence  with  regard  to  the  Cetacean 
remains.  Mr.  Lankester  then  described  the  tusks  of  an  animal 
allied  to  the  Walrus,  but  probably  much  larger,  which  he  proposed 
to  call  Trichecodon  JItixleyi.  The  minute  details  of  form  and 
structure  were  entered  into,  and  the  author  stated  that  the  teeth 
called  Balcenodon  by  Professor  Owen  belonged  really  to  two  genera, 
Ziphitis  and  Squalodon,  as  shown  by  the  remains  from  the  Middle 
Antwerp  beds. 

2.  'Note  on  the  Geology  of  Harrogate.*  By  Professor  John 
Phillips,  M.A.,  F.R.S.,  F.G.S. — The  cuttings  on  the  North-eastern 
Railway,  combined  with  sections  exposed  in  several  quarries,  have 
enabled  the  author  to  trace  the  range  of  the  Millstone-grit,  Cal- 
careous roads  tone,  and  Yoredale  Shales  near  Harrogate ;  and  have 
also  thrown  some  light  on  the  relation  of  the  Permian  to  the  more 
ancient  rocks.  Prof.  Phillips  was  also  enabled  to  refer  the  mineral 
springs,  with  greater  confidence  than  heretofore,  to  a  deep  source 
along  an  axis  of  movement;  and  to  suggest  that  the  Harrogate 
roadstocc  probably  corresponds  to  the  *  main '  or  *  12-fathom-lime- 
stono '  at  the  top  of  the  Yoredale  series.     These  results,  the  argu- 
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ill  aad  flieti  in  sapport  of  them.  And  the  inferences  obtainable 
fioB  tibeir  eonaideration,  were  given  bj  the  author  in  this  paper, 
vhieh  was  illiuftrated  bj  a  horisontal  section  from  Wharfe^  on  the 
8L£^  thnmgh  Harrogate,  to  IHd  on  the  N.W. 

BoTAL  Gbolooical  SodBTT  OF  Irkland. — ^L  Jsnuaij  11,  the 
Ber.  Dr.  Lloyd  in  Uie  chair.  The  Secretair  read  Dr.  Ji.  Ldcdsat's 
paper  <m  ike  GeoiogytfiAe  GMt-JIMs  of  New  Zealand.  That  of 
Toapeka  in  Otago  has  the  gold  in  quarts-veins  and  in  gravel,  as 
■soal :  the  latter  alone  yielded,  up  to  Sept.  18&1,  gold  valued  at  about 
£6,000^000.  The  Aucidaod  or  Coromandel  Gold-field,  described  bj 
Heaphj,  Hochstetler,  and  Hector,  consists  idso  of  auriferous  quarta- 
veina  and  gravel,  but  has  not  been  fullj  worked. — Mr.  Gilbebt 
8am>XB8  o&red  some  remarks  on  the  gold- valleys  of  Wicklow,  espe- 
dally  on  their  dose  geolc^ical  similarity  to  thooc  of  New  Zealand. 
The  drift-gold,  however,  of  which  there  is  plenty,  had  not  yet  been 
detfly  traoed  to  any  one  of  the  quarta-yeins  in  Uie  Croghankinshela 
If  oantain,  neither  by  the  Carysfoot  Mining  Company,  nor  when  Go- 
vernment formerly  worked  the  district.  Magnetic  iron  occurs  also 
in  Wicklow,  aa  at  Auckland  and  elsewhere,  with  the  gold- rocks. — 
Messrs.  Seotti  BaUy,  and  Boswell  also  joined  in  the  discussion ;  and 
Dr.  Haoghton  (who  took  the  chair  when  Dr.  Lloyd  left),  in  his 
dosing  observations,  stated  that  Croghankinshela^  on  the  flanks  of 
which  are  the  gold-streams,  is  a  granite  mountain  of  an  extraordinary 
diversity  of  composition^ 

11.  The  Annual  Meeting  was  held  on  February  13,  the  Rev.  Dr. 
Haughton  in  the  chair.  After  the  election  of  President,  Ofiicers,  and 
new  Fellows,  the  Secretary  read  the  Annual  Report,  congratulatipg 
the  Society  on  its  improved  position  under  its  new  name,  and  giving 
an  obituary  notice  of  the  late  and  highly  respected  Greneral  Por4;- 
lock,  whose  name  is  intimately  connected  with  the  progress  of  Geo. 
logical  Science,  and  with  the  Greology  of  Ireland  in  particular.  Dr. 
J.  K.  Baillie  and  Mr.  G.  Blackwood  were  also  noticed  as  lost  to  the 
Society  by  deatli.  A  valuable  r6sum6  of  the  papers  read  before  the 
Society,  and  a  favourable  financial  statement,  completed  the  report. 
The  Chairman  also  congratulated  the  Society  on  its  well-being  and 
good  influence;  on  the  communications  it  had  received  during  the 
year ;  and  on  tho  high  scientific  standing  and  fitness  of  its  new  Pre- 
tidenif  the  Earl  of  Enniskillcn,  F.RS.,  &c.  The  Vice-Presidents  are, 
Sir  R.  Griflath,  Bart,  W.  J.  Kelly,  Esq.,  Dr.  A.  Carter,  W.  Andrews, 
Esq.,  and  Rev.  Dr.  Lloyd :  Treasurers,  G.  Sanders,  Esq.,  and  Dr.  F. 
J.  Sidney :  Secretaries,  R.  H.  Scott,  Esq.,  and  R.  S.  Reeves,  Esq. 

Edinburgh  Geological  Society. — .January  26th,  Mr.  C.  Mac- 
laren,  F.G.S.,  President,  in  the  chair.  Mr.  A.  Matheson,  Jedburtrh, 
one  of  the  Associates,  gave  an  interestin<;  description  of  *  The  Fossil 
Plants  in  the  Bed  of  the  Tweed.'  He  exhibited  polished  sections  of 
these  fossil  plants  from  the  Mountain-limestone,  about  from  200  to 
300  feet  above  its  junction  with  the  Old  Red  Sandstone  at  Tweed- 
mill  and  Norham  Bridge.  Mr.  Matheson  also  described  the  '  Karnes  ' 
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on  the  Greenlaw  Moor  and  the  Dogdon  Moss,  and  the  mechanical 
laws  which  formed  them,  giving  it  as  his  opinion  that  lakes  formerly 
existed  in  these  places,  and  that  these  lakes  were  afterwards  drained. 
Mr.  J.  P.  Falkner,  S.S.C.,  read  his  'Notes  of  Two  Journeys  in  1864 
across  the  Cairngorm  Hills.' — Caledonian  Mercury ^  Friday,  Jan.  27,  . 
1865. 

Glasgow  Geological  Society — January  19th,  Rev.  IL  W. 
Crosskey  in  the  chair.  Professor  A.  Winchell  was  elected  a  cor- 
responding member.  Mr.  J.  Young  exhibited  and  described  a  fine 
series  of  teeth  of  Rhizodus  IHbherti  from  the  Black-band  Ironstone 
of  Possil,  near  Glasgow,  which  is  in  the  upper  portion  of  the  Car- 
boniferous Limestone  series,  and  524  fathoms  below  the  *  Upper 
Coal'  of  Lanarkshire.  Prepared  sections  illustrated  the  structure  of 
these  teeth.  Some  of  them  are  4^  inches  long  by  1^  in  breadth, 
above  the  jaw-bone.  They  are  also  found  separate,  as  if  broken 
from  the  jaw.  Nearly  perfect  remains  of  smaller  fishes  are  found 
with  them. 

Mr.  J.  Thomson  exhibited  a  slab  of  Carboniferous  shale,  from 
Stonehouse,  containing  several  bones  of  the  head,  with  upwards  of 
100  teeth,  of  Diplodns  gibbosus,  regarded  by  Agassix  as  one  of  the 
fiiit  cartilaginous  fishes,  such  as  the  Sting-ray.  Pleuracanthus 
Iccvissimus  is,  according  to  Sir  P.  Egcrton,  the  barbed  fin-spine  of 
this  species. 

An  excellent  model-section  of  the  Black  Prince  Pit,  at  Shet- 
tleston,  made  by  Mr.  J.  Stokes,  was  exhibited  and  described  by  Mr. 
J.  Young.  The  section  is  made  up  of  the  finely  pounded  material 
of  the  various  strata  passed  through  in  sinking  the  pit  to  the 
*  Virgin  '  or  *  Sour-milk  Coal,'  compressed  in  consecutive  order  into 
a  narrow  box,  about  7  feet  in  length,  with  a  glass  front,  and  dis- 
playing distinctly  not  only  the  order  of  superposition  and  respective 
thickness  of  each  bed,  but  also  the  colours  of  the  various  beds.  Mr. 
Young  explained  the  several  parts  of  the  section,  and  pointed  out 
the  position  of  the  various  coals  which  lie  between  the  *  Upper  Coal' 
of  the  Lanarkshire  basin  and  the  '  Virgin  Coal.'  In  reference  to  the 
colours  of  the  various  sandstones,  shales,  and  seams  of  coal  which 
were  represented  in  the  section,  producing  an  extremely  variegated 
column,  beautiful  in  its  variously  tinted  stratification,  Mr.  Young 
remarked  that  few  persons  unacquainted  with  the  subject  would 
readily  believe  that  such  a  variety  of  rocks  and  colouring  were  to 
be  met  with  in  sinking  an  ordinary  coal-pit ;  while  by  those  who 
had  studied  the  subject,  and  were  convinced  that  each  of  these  many 
coal-seams  represented  an  ancient  land-surface,  on  which  was  accu- 
mulated, from  the  growth  of  vegetable  matter,  those  deposits  now 
forming  our  coal-beds,  and  that  the  sandstones  represented  long 
periods  of  submergence,  while  the  material  forming  them  was  being 
slowly  deposited  in  sea,  estuary,  or  lake — no  doubt  could  be  felt  as 
to  the  immense  time  required  for,  and  the  great  antiquity  of,  their 
formation. 

Mr.  Skipsey  shortly  explained  the  relation  of  the  coal-beds  reprc- 
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ited  in  the  16011011  to  the  *  £11'  and  other  well-known  seams  in  the 
■dMiboiiriiood. 

Mr.  J.  RnD  read  a  paper  On  Caniintumi  Internal,  Vertieal,  and 
BbrijumUd  Mopemenis  in  l4e  Earih*s  Crusi^  referring  to  cracks, 
joints^  *  alickenaidefly'  <  IjP^*  *i^^  *  lunkers '  in  the  Coal-measures  as 
eiideDce ;  and  regarding  the  'nnderdajs '  as  being  material  of  conti- 
nona  heds  ground  down  by  pressure.  The  '  waves  without  wind '  in 
Imchs  Lomond  and  Tay,  the  apparently  causeless  tremulousness  of 
water  and  leaveS)  cracking  of  walls,  shrinking  of  lintels  in  housesy 
the  giTiag  way  of  embankments,  flee.,  were  alM>  referred  to  as  being 
efteo  the  raeuta  of  internal  movements  of  the  earth's  crust 

Mr.  B.  Skipskt  read  a  paper  On  some  of  the  Trap-rocki  and 
Mnertdi  ^ike  Caikkm  BuU^  of  igneous  origin,  ranging  east  and 
weat  a  little  south  fraon  Budierglen.  The  quarries  opened  about 
tiie  middle  of  the  range  exhibit  many  varieties  of  igneous  rock,  and 
the  minerals  usually  accompanying  such.  These  consist  of  columnar 
aad  amorphous  basalt^  several  varieties  of  greenstone  and  por- 
phyries. Among  the  minerals  are  heliotrope  or  green  jasper, 
smethyat,  rock-crystal,  calcareous  spar,  and  deep-green  talcose 
cfaloiritek  Several  varieties  of  the  rocks  are  very  fine,  the  columnar 
bamlt  eapeeiaUy,  being  a  mass  of  beautiful  columns  at  present  laid 
open  to  a  depth  of  dO  feet,  but  going  downwards  about  30  more. 
They  are  as  perfect  in  form  as  those  of  Staffa  and  the  Giant*s  Cause- 
way, and  are  from  two  to  three  feet  diameter,  the  prisms  being  fonr- 
and  five-sided,  and  in  several  t>ther  parts  of  the  hills  the  form  is 
equally  perfect  The  tops  of  the  columns  exhibit  a  fino  illustration 
of  the  efiects  of  the  Boulder-drift,  the  groovings  of  which  are 
remarkably  regular. 

It  is  a  matter  of  deep  regret  to  geologists  and  admirers  of  natural 
scenery  to  see  these  fine  monuments  of  antiquity  destroyed,  even  for 
the  useful  purpose  of  keeping  the  roads  in  repair,  and  it  would  be 
no  great  sacrifice  to  the  proprietor  to  leave  some  portion  of  these 
majestic  columns  of  basalt  standing. 

Mr.  John  Dennison  exhibited  a  vertical  section,  16  feet  long,  of 
all  the  various  geological  formations,  with  a  centre  column  of  coloured 
drawings  of  fossil  organisms;  showing  at  a  glance  the  order,  com- 
position, the  minerals,  metallic  ores,  and  characteristic  fossils  of 
each  formation.  This  section,  drawn  by  Mr.  A.  Dennison,  Edin- 
burgh, was  much  admired  for  the  artistic  excellence  of  its  execution 
and  design. 

Norwich  Geological  Society  ;  in  connection  with  the  Norfolk 
and  Norwich  Museum. — On  January  3rd  the  usral  monthly  meeting 
was  held,  the  Rev.  John  Gunn,  F.G.S.,  President,  in  the  chair. 
The  discussion  on  the  specific  difTerences  between  Trogontherium 
Cuvieri,  the  Beaver  of  the  Cambridgeshire  Fens,  and  the  recent 
Beaver,  was  resumed  by  Mr.  Harper.  Some  fine  remains  of  the 
Beaver  from  the  Fens,  and  a  magnificent  tusk  of  Trogontherium 
from  the  Norwich  Crag,  were  produced  by  Mr.  Robert  Fitch,  F.G.S. 
Mr.  Harper  observed  that  there  was  a  decrease  in  the  size  of  the 
tusks  from  the  Trogontherium  to  the  Fen  specimens,  and  equally  so 
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from  the  Fen  specimens  to  the  recent.  A  question  was  raised  as  to 
"whether  Castor  Europaus  had  ever  been  obtained  from  the  Forest- 
bed.  The  smaller  specimens  might  probablj  belong  to  younger  and 
not  full-grown  Trogontheria,  The  greater  proportionate  size  of  the 
I)osterior  molar  tooth  in  the  lower  jaw  of  Trogontherium  was  pointed 
out  by  Mr.  Gunn  as  a  mark  of  difference  from  Castor  Europaus. 
It  is  remarkable  that  in  the  Bacton  specimen  (a  cast  of  which  was 
presented  to  the  Norwich  Museum  by  the  Rev.  S.  W.  King.,  F.G.S., 
of  Saxlingham  Rectory),  and  in  every  other  already  described 
specimen,  this  tooth  is  missing.  It  is  less  firmly  fixed  in  the  jaw 
than  the  other  molars  ;  and  in  Mr.  Gunn's  specimen  it  had  been 
loose  and  had  dropped  out  since  it  had  come  into  his  possession.  This 
may  be  regarded  as  a  satisfactory  proof  of  the  correct  view  of 
Professor  Owen  with  respect  to  the  diff*erence  between  Trogon^ 
therium  and  Castor  Europceus ;  and  M.  Lartet  is  not  correct  in 
stating,  in  a  note  to  *Cavernes  du  P^rigord'  (page  21),  that  Palaeon- 
tologists have  not  made  any  distinction  between  the  two.  The  atten- 
tion of  the  members  of  the  Society  was  specially  directed  to 
the  collecting  of  these  interesting  remains. 

A  paper  was  then  read  by  Mr.  A.  W.  Morant,  F.G.S.,  on  the 
Formation  of  Flint  in  Chalk,  He  had,  in  the  first  instance,  com- 
piled, for  his  own  information,  all  that  had  been  written  by  the  best 
authorities  on  the  subject,  and  it  had  occurred  to  him  that  the 
compilation  might  bo  useful  and  acceptable  to  the  members  of  the 
Society  (as  it  certainly  was).  The  subject  is  one  of  great  interest, 
and  was  well  discussed.  As  an  illustration  of  the  theory  of  segrega- 
tion of  the  siliceous  particles  from  the  calcareous  mud,  Mr.  Bayfield 
stated  that  in  the  manufacture  of  pottery,  where  the  pounded 
calcined  fiints  are  mixed  with  pipe-clay  into  a  plastic  mass,  if  the 
latter  be  allowed  to  stand  a  few  days,  the  silica  will  be  aggregated 
into  nodules.  Mr.  Braidman  stated  that  under  a  temperature 
exhibiting  a  pressure  of  sixty  pounds,  in  an  alkaline  solution,  flint 
became  perfectly  soluble.  Mr.  Taylor  showed  that  the  silica  dissolved 
iu  sea-water,  therefore,  is  the  storehouse  whence  the  Diatomaceas 
obtain  their  supply,  whilst  their  shields,  accumulating  on  the  ocean- 
bottom,  would  form  nodules  and  bands  as  in  the  case  of  the  Chalk- 
formation. — J.  T.  &  T.  G.  B. 

Bristol  Naturalists'  Society. — I.  December  7th,  1864. — At 
the  Thirty-second  Ordinary  Monthly  Meeting,  Mr.  W.  Sanders, 
President,  in  the  chair,  the  Secretary  announced  the  election  of  eight 
new  members,  and  brought  forward  a  resolution  of  the  Council 
relative  to  the  formation  of  a  Scientific  Library  by  Voluntary 
Subscription.  Mr.  D.  Davis  read  a  paper  O/i  the  Natural  History 
of  the  Jnhabitdfits  of  the  British  Isles, 

II.  Geological  Section,  Nov.  2oth  — Mr.  W.  Sanders  in  the  chair. 
It  was  resolved  that  the  day  of  meeting  be  altered  from  the  fourth 
Friday  to  the  fourth  Thursday  in  the  month.  An  indiscriminate 
scries  of  fossils  from  rocks  below  the  Devonian  were  placed  upon  the 
table  for  examination,  and  the  President  proposed  that  each  evening 
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riioold  be  devoted  to  the  stadj  of  one  special  class  of  fossils,  so  that 
■Itimatelj  the  members  might  become  familiar  with  many,  if  not  all, 
of  the  extinct  remains^  and  therefore  he,  in  conjunction  with  Mr. 
Stoddart,  exhibited,  as  a  commencement,  examples  of  the  oldest 
known  forms  of  animal  life,  indicating  their  locslity  in  this  neigh- 
bourliood*  Thos,  at  Tortworth  all  the  characteristic  Lower  Silurian 
fomaUM,  as  found  in  Wales,  might  be  obtained ;  and  there  also,  as 
well  as  at  a  point  between  Longhope  and  Grange  Court  Stations, 
on  the  South  Wales  Railway,  a  large  number,  if  not  all,  of  the 
Upper  Silurian  corals  were  to  be  found.  A  slab  of  stone  from 
tlie  Wren's  Nest»  Dudley,  was  thus  shown,  containing  a  great 
nnmber  and  yariety  of  Wenlock  limestone  (Upper  Silurian)  fossils, 
among  which  we  may  name  CoBniies  labroiuSy  AlveolUet  rq^ens^ 
Airypa  rttkuUtiOf  Reixia  euneaia,  IL  de/lexa^  Fenestella  asimilis^ 
.and  Sk^^konella  bortaiU.  After  some  discussion  upon  these,  Mr. 
Stoddart  exhibited  a  perfect  specimen  of  Cafymene  Blumenbaehii^ 
firand  at  Martley,  Worcestershire ;  abo  Nttmmulima  Uttngata^  and 
Mveolinm  Botcu^  which  he  had  obtained  in  the  £ocene  beds  of 
Sussex;  and,  lastly,  FuMulina  cylindriea,  from  the  Russian  Carboni- 
ferous Limestone. 

nL  At  the  Monthly  Meeting,  January  1 2th,  Mr.  W.  Sanders  in 
the  diair,  Mr.  Handel  Cosshax  read  a  paper  On  the  Pennant 
Farmaikm  of  the  Brisiol  Coal-JUld.  The  term  *  Pennant '  was  applied 
to  a  wdl<-defined  band  of  sandstone  occurring  between  the  Upper 
and  Lower  Coal-measures,  varying  very  much  in   colour — dark- 
brown,  reddish,  and  grey — but  easily  worked  for  paving  and  other 
purposes,   and  remarkable   for  the   quantity  of  water  it  contains, 
which  rendered  the  working  of  coal  in  or  under  the  Pennant  more 
difficult   than    above   it.      The  Coal-measures   might   be  roughly 
divided  into  three  series : — 1,  the  coal  itself,  of  which  there  were  50 
seams  at  Radstock,  with  an  aggregate  thickness  of  90  feet ;  2,  the 
coal-shales,  argillaceous  strata,  which  contaiued  the  most  delicate 
fossils  ;  and,  3,  sandstones,  of  which  the  Pennant  was  one,  specially 
defined,  and  below  which  they  were  not  so  numerous,  thick,  or 
coarse   as  above   it.     The  author  then  stated  his  belief  that   the 
Bristol;  South-Wales,  and  Forest  of  Dean  Coal-fields  had  in  former 
times  been  part  of  one  and  the  same,  and  he  showed  that  the  coal 
itself  might  be  divided  into  five  series — Radstock  and  Faringdon 
Gumey,  under  which  came  the  Pennant ;  and  then  the  Kingswood, 
Bedminster,  and  Ashton  scries,  lying  upon  the  Millstone-grit,  which 
embraced  the  whole.     With  the  aid  of  a  map,  Mr.  Cossham  traced 
the  cx)urse  of  the  Pennant  round  the  Coalpit-heath  field,  and  pointed 
out  how  entirely  its  dip  was  everywhere  conformable  with  the  dip 
of  the  coal-strata,  and  that,  with  a  slight  exception,  the  circuit  was 
complete  at  the  surface  of  the  ground ;  while  in  the  Somersetshire 
coal-field  the  Coal-measures  were  covered  by  Oolite,  Lias,  and  New 
Red  Sandstone  ;  and  the  Pennant  only  appeared  at  the  surface  in 
two  places,  owing  to  upheavals.     Near  Kingswood  a  great  upheaval 
had  taken  place,  due  east  and  west,  and  the  Pennant  had  even  been 
denuded :    it  appeared  again,  however,  at  Crew*s  Hole,  and  dipped 
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the  New  Red  Sandstone  plain  of  Cheshire  to  those  of  North  Wales. 
But  more  than  that,  I  take  it  that  the  patch  of  Carboniferous  Lime- 
stone near  Corwen,  together  with  the  Flintshire  escarpooients,  makes 
it  almost  certain  that  the  whole  Carboniferous  formation  spread 
formerly  over  the  greater  part  of  North  Wales^  with  just  a  few 
island-peaks  of  older  rocks,  perhaps,  rising  up  through  it.  In  short, 
I  believe  that,  with  the  possible  exception  of  a  few  isolated  points 
there  and  elsewhere,  as  in  Cumberland  and  about  the  Southern 
Highlands  of  Scotland,  the  whole  of  the  Southern  half  of  Scotland 
and  all  England  and  Wales  were,  at  the  close  of  the  Carboniferous 
period,  covered  by  level  and  continuous  sheets  of  Coal-measures. 

Local  thinnings  and  thickening  of  the  beds  there  were,  doubtless, 
in  all  directions. 

As  to  Ireland,  I  have  long  taught  in  my  lectures,  and  I  believe 
demonstrated,  that,  with  the  exception  of  a  few  small  isolated  peaks 
of  the  Older  Palaeozoic  rocks,  it  also  was  at  the  same  period  one 
great  plain  of  Coal-measures,  whether  above  or  under  water. 

How  far  the  Carboniferous  Limestone  of  the  Isle  of  Man  proves 
that  the  English  and  Irish  Carboniferous  formations  were  then 
connected  across  what  is  now  the  Irish  Sea,  I  forbear  to  decide. 
My  own  private  opinion  is  that  they  were  more  or  less  connected, 
just  as  at  a  later  period  the  Red  Marls  and  Lias  of  Antrim  were 
continuous  with  those  of  Cheshire,  Worcestershire,  and  Gloucester. 

I  almost  fear  that  I  am  writing  what  to  many  persons  will  appear 
mere  common-place  truisms ;  but  the  expressions  of  your  Reviewer 
have  induced  me  to  run  the  risk  of  that  imputation  rather  than  that 
any  persons  should  retain  what  T  believe  to  be  erroneous  and  narrow 
views  in  our  science. 

The  portions  of  the  Palaeozoic  rocks  still  left  in  our  islands  are  only 
the  mere  ruined  fragments  and  foundations  of  those  that  once  existed. 
The  hole  in  the  Chalk  that  occurs  in  the  Wealden  district  excites 
attention  because,  from  its  comparatively  slight  extent,  people  can 
see  that  it  is  a  hole,  while  the  far  more  extensive  destruction  of  the 
older  rocks  has  been  so  great  that  the  former  continuity  of  their 
fragments  is  ignored  or  discredited. — Yours,  &c., 

J.  Beete  Jukes. 

Dublin  :  Feb.  6,  1865. 


2.  CARBONIFEROUS  SANDSTONE  WITH  SURFACE-MARKS. 

[Plate  IV.] 

To  the  Editor  of  the  Geological  Magazine. 

Sir, —  Having  lately  obtained  a  slab  of  one  of  the  Carboniferous 
sandstones  (a  few  feet  below  the  *  Yard-seam '  and  above  the  *  Five- 
quarter-seam  '  at  Bowden-close,  in  the  Bishop- Auckland  Coal-field, 
Co.  Durham),  which  bears  about  fifty  impressed  hoof- shaped  marks, 
and  not 'being  aware  that  any  such  markings,  usually  supposed  to  be 
foot-prints  of  some  animal,  have  been  found  lower  down  than  the 


HaSKIK«8    05     THB    SrRFACE    OF    Sa 


.       V 


'•ef'.  Mng.,  18ft5.      Phli 


Correspondence,  137 

New  Sad  Sandstone,  I  have  sent  jon  a  photograph  (PL  lY.)  of  the 
nuftee  of  the  slah,  showing  both  large  and  small  marks,  just  as  if 
an  cdd  lux^ed  animal  and  several  young  ones  had  crossed  the  sand. 
The  slab  is  15  inches  by  12 ;  and  as  it  has  formed  part  of  a  pave- 
sent  in  the  village  or  Crook  for  about  seven  years,  it  has  been 
somewliat  foot-worn.  The  sandstone  from  which  the  slab  comes  is 
thick-bedded  and  good  for  building  above,  and  laminated  lower 
down  in  layers  from  1^  to  4  inches  thick,  of  a  whitey-brown 
eoloiiry  and  used  for  flagging.  The  marked  surfaces  of  the  sandstone 
ire  often  covered  by  a  seam  of  sandy  clay  from  1  to  3  inches  thick. 
^-Tonr%  Ibc  Joseph  Duff. 

Hmma-JBox  CSottao%  Ethiblt,  near  Bishop-Auckland  :  Dee,  14, 1864. 


NoTS« — Semicircular  impressions!^  vrith  a  raised  border,  but  of 
larger  aiae  than  those  noticed  by  Mr.  Duff,  have  been  described  by 
Mr.  BabbagOy  in  the  Proceed.  Greol.  Soc.,  vol.  ii.  p- 439,  as  occurring 
in  the  Farewell  Bock  (MiUstone-grit)  of  South  Wales  ;  and  others 
have  been  noticed  in  the  Old  Bed  Sandstone  of  Forfarshire,  where 
thm^liave  been  known  as  *  Kelpies'  Feet.'    (LyelL) 

The  sand  resting  against  stranded  Medusm  on  a  beach,  and  against 
the  lioof-shaped  egg-cases  of  NoHctBy  has  been  suggested  (by  LyelL) 
••  a  poiiiUe  cause  for  such  markings. — ^Edit. 

EXPLANATION   OF   PLATE  IV. 

Solkee-maxks  on  a  slab  of  Carboniferoiis  Sandstone,  from  near  Bishop- 
Auckland^  rather  less  than  half  the  natural  size.  Fac-simile  (on  zinc)  of 
a  Photograph. 

To  the  Editor  of  the  Geological  Magazine. 

Sm, — May  I  be  allowed  to  suggest  that  part  of  the  Geological 
Magazimb  be  devoted  to  Notes  and  Queries  ?  They  would  prove  a 
source  of  much  interest  to  country  Geologists,  and  form  a  medium  of 
eommunication  between  distant  subscribers.  No  doubt  many  points 
of  interest  are  lost  from  the  fact  that  local  observers  have  no 
medium  through  which  they  may  explain  their  doubts  and  confess 
their  ignorances.  Would  you,  Mr.  Editor,  put  yourself'  out  of  the 
way  to  answer  questions  touching  facts  of  geological  interest,  not 
generally  known,  and  will  you  allow  me  to  close  this  letter  with  one 
or  two  queries  ? 

1.  What  is  the  present  generally  received  opinion  as  to  the  origin 
and  formation  of  Flints  in  Chalk ;  and  where  can  I  find  the  latest 
accounts  of  them  ?  [See  the  Report  of  the  Norwich  Geological 
Society,  at  p.  132 ;  also  Lyell's  new  edition  of  the  *  Elements  of 
Geology' just  out.] 

2.  Which  is  the  highest  chalk  in  England,  and  what  relation  does 
it  bear  to  the  Maestricht  Beds  ?  [The  Norwich  Chalk  ;  but  some- 
what older  than  that  of  Maestricht.] 

3.  Bequired  a  classified  stratigraphical  account  of  the  Chalk- 
formation.     [See  the  Notice  of  M.  Reynes'  Memoir,  at  p.  113.] 

Yours,  &c.,  G.  D. 
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P.S.  I  have  consulted  Conjbeare  and  Phillips's  account  of  the 
Chalk  of  Dover  and  Thanet,  MantelFs  account  of  the  Creologj  of 
Sussex  and  S.  E.  of  England,  and  Sir  C.  LjelFs  *  Manual  of  Geo- 
logy/ 5th  edition  and  Supplement,  1857,  on  this  subject,  and  am 
asking  for  later  information. 

[Instead  of  replying  at  large  to  the  above  queries,  the  Editor 
ret'ers  to  the  indicated  articles  in  the  Geological  Magazine,  and 
ivill  be  glad  to  receive  replies  from  Correspondents.] 


BELGIAN    BONE-CAVES. 

To  the  Editor  of  the  Geological  Magazine, 

Sir, — In  a  recent  number  of  the  *  Times  *  there  is  an  extract  from 
*  Giilignani's  Messenger,'  stating  that,  in  a  paper  addressed  to  the 
Belgian  Academy  of  Sciences,  M.  Van  Beneden  gives  an  account  of 
some  human  and  animal  remains  discovered  by  him  in  a  grotto  in 
the  Valley  of  the  Lesse.  The  human  bones  were  found  together 
with  those  of  bears,  oxen,  horses,  reindeer^  beavers,  several  beasts  of 
prey,  birds,  fish,  &c. 

You  would  greatly  oblige  many  of  your  readers  if  you  would  give 
thcni  some  account  of  this  grotto,  and  the  fossil  remains  found  in  it, 
and  state  your  theory  with  respect  to  them.    Your  obedient  servant, 

Thomas  Dawson. 

London  :  January  18,  1866. 

Note. — Brief  notices  by  M.  Van  Beneden  of  this  and  neighbouring 
bone-caves  are  given  in  the  *  Reader' of  Jan.  7th  and  Feb.  11th. 
The  points  of  special  interest  appear  to  be  : — 1.  The  discovery  of 
another  district,  besides  that  of  Central  and  Southern  France,  where 
the  Reindeer  (now  confined  te  Arctic  regions)  existed  with  Man  in 
prehistoric  times ;  2.  The  finding  of  well-preserved  bones  (especially 
skulls,  indicating  possibly  two  races)  of  the  Men  of  that  period ;  3. 
The  probability  of  water  having  flooded  the  cave  since  its  contents 
were  deposited  therein ;  4.  The  height  of  the  cave  above  the  Lease 
(some  40  yards)  in  the  cliffs  of  Mountain-limestone,  without  any 
other  entrance  than  in  front 

If  the  river  flooded  the  cave,  a  great  change  of  level  must  have 
been  brought  about  in  the  valley  since  Man  first  inhabited  it ;  but 
without  further  details,  or  personal  inspection,  it  is  impossible  to 
form  a  definite  opinion  as  to  the  mode  of  occupation  of  these  caves, 
and  of  the  imbedding  of  the  bones,  &c.  Probably,  as  in  the  South 
of  France  and  elsewhere,  the  old  people  lived  by  the  chase,  keeping 
tlieir  food  and  cooking  it  in  the  caves,  and  leaving  bones,  shells, 
tools,  and  weapons,  broken  pottery,  &c.,  mixed  up  with  the  rubbish 
and  dirt :  accident,  neglect,  and  massacre  may  have  left  human  bones 
in  the  same  refuse-heaps.  Such  caves  were  entered  by  rough-cut 
steps,  and  natural  ledges,  with  holes  for  wooden  pegs,  and  perhaps 
ropes  of  hide  or  sinew  were  used :  rain  and  frost,  however,  have 
removed  such  surface -marks.  These  Belgian  caves  yield  pottery^ 
which  is  unknown  as  yet  in  the  Caves  of  Dordogne. — Edit.  G.  M. 
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To  Ae  Editor  of  ike  Geological  Magazinb. 

SiBy^In  6reenoiigh*s  Greological  Map  of  England  and  Wales,  a 
'Bomiiig  Well '  near  61*086167  is  noted.  Can  you  tell  me  if  it  atiU 
eziftSy  or  something  of  its  history? — Salop. 

Dkafpbarance  op  ak  Island. — ^The  Indian  papers  report  that 
one  of  the  Maldive  Islands,  about  100  miles  from  Cannanore,  on 
the  Malabar  coast,  has  suddenly  dbappeared.  Such  a  phenomenon 
is  not  of  unusual  occurrence,  it  is  said,  several  islands  having  been 
Been  by  the  crews  of  vessels  to  sink.  The  Rajah  of  Cannanore,  it 
appears,  is  a  loser  to  the  extent  of  three  lakhs  of  rupees  by  this 
casualty.  Some  fishermen  living  on  the  island  went  out  in  the 
morning ;  on  their  return  in  the  evening  they  found  that  their  homes 
were  gone.  Are  these  islands  altogether  formed  of  Coral  ?  and  do 
thej  fall  away  by  being  undermined  by  the  sea? — Enquirrr. 


At  the  Annual  Meeting  of  the  Geological  Society  op  London, 
on  February  17,  W.  J.  Hamilton,  Esq.,  President,  in  the  chair,  the 
Secretary  read  the  Reports  of  the  Council,  of  the  Museum  and 
Library  Committee,  and  of  the  Auditors. 

The  remarkable  increase  in  the  numbers  of  the  Society  and  the  con- 
dition of  the  Society's  finances  were  stated  to  be  very  satisfactory. 
The  President  announced  the  award  of  the  WoUaston  Gold  Medal  to 
Thomas  Davidson,  F.R.S.,  &c.,  for  the  highly  important  Rcrvices  he 
has  rendered  through  many  years  to  the  Science  of  Gi3ology  by  his 
critical  and  philosophical  works  on  Fossil  Brachiopoda ;  and,  in  hand- 
ing the  medal  to  that  distinguished  Palaeontologist,  he  commented  on 
the  valuable  contributions  to  science  furnished  by  that  gentleman  to 
the  volumes  of  the  Palseontographical  Society,  remarking  that  their 
value  was  much  enhanced  in  consequence  of  the  illustrations  having 
been  drawn  by  the  author  himself.  Mr.  Davidson,  on  receiving  the 
medal,  requested  the  President  to  convey  his  sincere  thanks  to  the 
Council  for  the  great  honour  they  had  done  him  by  this  award, 
which  was  the  more  welcome  as  it  came  to  him  from  the  hands  of 
one  who  is  at  the  same  time  the  President  of  both  the  Geological 
and  the  Palseontographical  Societies.  The  President  then  stated 
that  the  balance  of  the  proceeds  of  the  Wollaston  Donation-fund 
had  been  awarded  to  J.  W.  Salter,  Esq  ,  F.G.S.,  &c.,  in  recognition  of 
his  valuable  services  in  the  elucidation  of  Palsoozoic  fossils,  and  to 
assist  him  in  completing  his  Monograph  on  British  Trilobites,  and 
placed  it,  together  with  a  diploma  to  that  effect,  in  the  hands  of  the 
eminent  recipient.  Mr.  Salter  briefly  thanked  the  Society  for  this 
testimony  of  their  approbation. 

The  Southern  Counties  Association  for  the  Encouragement 
of  Agriculture,  Arts,  Science,  Manufactures,  and  Commerce, 
lately  established,  will  have  for  the  second  of  its  five  Departments 
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— Natural  History,  Local  Geology,  Botany,  and  Horticulture.  The 
Meetings  will  be  held  in  the  counties  of  Hants,  Berks,  Oxford, 
Surrey,  Sussex,  and  Kent,  in  succession.  The  counties  of  Wilts, 
Dorset,  &c.,  are  already  included  in  tlie  Bath  and  West  of  England 

Society. 

FossiL-HUNTiNG  Gcologists  may  like  to  be  informed  that  the  late 
gales  have  laid  bare  a  vast  tract  of  the  line  of  cliffs  extending 
between  Milford  and  Christchurch,  known  as  the  Barton  and 
Beacon  Cliffs,  abounding  in  murine  and  freshwater  deposits,  of 
Middle  and  Upper  Eocene  Age.  The  late  gales  have  also  wrought 
a  great  change  in  the  shingle-bed  connecting  Hurst  Castle  with 
the  main-land.  This  natural  breakwater,  200  feet  high,  has  been 
broken  through  by  the  sea,  and  Hurst  Castle  at  high  water  now 
stands  on  an  island. 

Uurntisland  also,  in  the  Firth  of  Forth,  has  had  its  shores  much 
affected  by  the  storms  of  this  winter. 

A  New  Coal-field  in  Yorkshire. — An  important  discovery, 
likely  to  change  entirely  the  aspect  of  the  district,  is  stated  to  have 
been  made  in  the  Vale  of  Mowbray,  near  Thirsk,  North  Riding.  At 
a  place  known  as  *  Nevison  Farm '  it  has  been  found  that  coal  exists ; 
and  as  the  geological  contour  and  formation  are  much  like  that  of 
the  great  Durham  Coal-basin,  it  is  conjectured  that  the  southern 
limit  of  that  deposit  may  be  at  Thirsk.  It  is  further  reported  that 
signs  of  the  existence  of  copper-ore  had  also  been  discovered  in  the 
same  neighbourhood.  Of  course  the  discovery  of  coal  in  so  close 
a  proximity  to  the  great  ironstone-deposits  of  the  Yorkshire  Moor- 
lands would  be  of  the  highest  benefit  to  that  district  of  the  North 
Riding. 

Entomostraca  in  Coprolites. — A  very  fine  take  of  a  rare  and 
comparatively  large  Entomostracan — Cypridina  Rankineana — has 
recently  been  made  by  Mr.  John  Young,  of  Glasgow.  In  breaking 
up  a  coprolite  from  a  shale-bed  in  the  Lower  Carboniferous  series 
at  Carluke,  he  obtained  no  less  than  300  specimens  of  this  species ; 
nearly  all  of  them  perfect  and  well  preserved.  The  coprolite  was 
two  inches  in  length  and  one  inch  in  breadth.  Previous  to  the  dis- 
covery of  these  specimens,  only  a  single  example  of  this  Cypridina 
was  known  to  exist. 

Note, — This  association  of  Bivalved  Entomostraca  and  Fishes 
reminds  us  of  Dr.  Baird's  remarks  *on  the  food  of  some  freshwater 
Fishes,*  in  the  Berwicksh.  Club  Transact.,  where  he  describes  at 
least  two  new  species  got  out  of  the  stomachs  of  Trout. — Editor. 

Triassic  Reptiles  in  the  National  Collection. — The  British 
Museum  has  recently  secured  the  unique  and  interesting  remains  of 
Teratosaurus  Suevicus,  found  in  the  Upper  Keuper  Sandstone  near 
Stuttgart,  and  described  and  figured  by  Hermann  von  Meyer  in 
the  *  Palaeontographica,'  vol.  vii.  p.  258,  pi.  xlv. 

The  only  remains  of  this  singular  Triassic  Reptile  at  present  known 
are  a  portion  of  the  head  (consisting  of  the  maxillary,  nasal,  and 


Miscellaneous*  141 

orbital  bones)^  two  detached  teeth,  and  probably  a  coracoid.  The 
mazillaary  has  thirteen  alyeoli,  at  the  base  of  each  of  which  is  a 
Urge  external  vascular  foramen  for  the  passage  of  the  nerves  and 
vessels  firom  the  dental  canal  to  the  outer  integuments,  and  by  which 
the  base  of  the  enclosed  teeth  are  visible :  of  these  there  are  several 
t»  sMf  eitlier  fuUj  developed  or  as  germs.  The  teeth  are  the  most 
interesting  portions  preserved,  as  they  possess  all  the  external  cha- 
racters of  those  of  the  Megalosaurus^  and  detached  specimens  might 
easUj  be  mistaken  for  teeth  of  the  latter  reptile.  According  to 
H.  von  Meyer,  the  remains  are  of  true  Lacertian  type,  having  some 
affinities  to  the  existing  genera  Stellion  and  UromasHx. 

From  the  same  collection  and  locality  were  also  obtained  the 
fragmentary  remains  of  the  equally  rare  Chelonian  Reptile  Chefy* 
ikerium  obscurumf  von  Meyer.— W.  D. 

ScDDEN  Destbuotion  OP  Mabinb  Amikals. — Having  often  been 
possled  to  comprefiend  the  manner  in  which,  in  some  instances,  large 
numbers  of  marine  animals,  such  as  Cuttle-fishes,  Crabs,  Lobsters, 
and  even  Fish  and  Beptiles,  have  in  past  ages  suddenly  perished  in 
their  own  element  and  bc^n  entombed,  probably  on  or  near  the 
tery  spots  where  they  had  been  hatched,  and  which  they  had  fre- 
quented all  their  lives,  it  has  occurred  to  me  that  any  suggestions  as 
to  causes  now  in  operation  which  might  have  produced  then,  as  now, 
the  same  result,  will  not  be  unwelcome  to  the  Geological  student. 
In  the  'Principles  of  Geology'  (7th  edit.  1847)  Sir  C.  Lyell  men- 
tions (p.  743),  among  other  causes^  the  shifting  of  currents,  which 
might  result  in  the  carrying  away  of  banks  of  sand  and  mud, 
habitats  of  vast  colonies  of  cockles  and  other  mollusks ;  and  the  effect 
of  a  storm  in  tearing  up  and  casting  ashore  from  their  more  solid 
bed  great  heaps  of  the  edible  oyster  in  tlie  estuary  of  the  Firth  of 
Forth  in  1831,  and  numbers  of  living  whelks. 

At  Stomoway,  in  the  Island  of  Lewis,  the  largest  of  the  Hebrides, 
is  a  depot  for  Fishermen,  from  whence  vast  quantities  of  Lobsters 
ore  every  week  despatched  by  steam-packet  to  Glasgow  (a  distance 
of  260  miles).  These  crustaceous  delicacies  are  not  packed  until 
the  latest  moment,  being  required  to  reach  London  ^  strong  alive.' 
During  the  week  the  daily  '  catches  '  are  placed  in  largo  wooden 
boxes  (perforated  on  every  side  so  as  to  allow  a  free  current  of  water 
to  pass  through  them),  and  sunk  in  the  sea  at  the  end  of  the  pier 
within  the  bay.  On  one  occasion,  when  more  than  1,000  lobsters 
had  been  so  boxed  up,  a  heavy  fall  of  rain  during  the  night  brought 
down  so  much  fresh  water  that  in  the  morning  every  lobster  was 
found  dead,  and  the  whole  were  sold,  at  a  heavy  loss,  within  the 
island. 

My  friend  Mr.  Day,  of  Charmouth,  informs  me  that  after  the  sud- 
den thaw  at  the  end  of  January  and  the  beginning  of  February  this 
year,  such  large  floods  of  snow-water  flowed  into  the  sea  along  the 
Dorsetshire  coast,  that  immense  numbers  of  the  '  Poulpe  '  (  Octopus 
vulgaris)  have  been  killed  and  washed  ashore  at  Charmouth.  Is  it 
not  probable  that  these  sudden  influxes  of  fresh  water — especially 
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when  at  a  much  lower  temperature,  and  charged  with  sediment — 
may  have  produced  similar  results  in  past  times,  as  now,  and  maj 
to  a  great  extent  explain  the  occurrence  of  marine  organisms  in  a 
very  abundant  and  unusually  perfect  state  ? — H.  W. 

Note, — Sir  W.  Denison  has  remarked  (Geol.  Soc.  Joum.,  vol.  xviii. 
p.  453)  that  the  great  rains  of  the  S.W.  Monsoon  periodically  de- 
stroy millions  of  fish  and  other  marine  creatures  off  the  coast  of 
India.  Severe  frosts  during  low  tides  are  highly  destructive  to  the 
Littoral  zone  of  sea-life,  as  noticed  by  Hugh  Miller  and  others;  and 
Volcanic  emanations  also  destroy  animals  and  plants  far  and  wide 
in  both  deep  and  shallow  seas. — Edit.  Geol.  Mao. 

South  Kensington  Museum. — A  large  part  of  the  collections 
illustrative  of  building  materials  and  construction,  recently  exhibited 
in  the  temporary  iron  building  at  South  Kensington,  has  been  re- 
moved to  the  South  Arcades  of  the  Royal  Horticultural  Society's 
Gardens,  where  it  will  be  again  exhibited  to  the  public,  and  the 
usual  facilities  for  study  and  comparison  afforded,  as  soon  as  the 
necessary  arrangements  can  be  made. 


Obituary  Notice. 
Hugh  Falconer,*  A.M.,  M.D.,  F.R.S.,  F.L.S.,  F.G.S., Vice-Pre- 

SIDENT   OP   THE   ROYAL  SoCIETY,   AND  FOREIGN  SECRETARY   OF    THE 

Geological  Society. — We  have  this  month  to  record  the  death  and 
to  give  a  dim  outline  of  the  outer  life  of  one  of  the  first  palaeontolo- 
gists of  the  day.  Would  that  it  were  in  our  power  to  penetrate  a 
little  more  deeply  beneath  the  surface  ho  showed  to  society!  But, 
though  regretting  that  wo  cannot  give  a  more  definite  picture  of  his 
mind,  we  rejoice  at  being  enabled  to  sketch,  even  thus  faintly,  some 
of  the  principal  results  it  produced. 

Hugh  Falconer  was  born,  on  FebruJiry  29,  1 808,  at  Forres,  near 
the  banks  of  the  Findhorn,  in  the  North  of  Scotland.  In  the  Gram- 
mar School  of  that  town  he  commenced  his  education,  and  afterwards 
studied  for  four  years  at  the  University  of  Aberdeen,  receiving  in 
due  course  the  degree  of  A.M.  He  then  studied  medicine  and  natu- 
ral history  for  a  similar  term  at  the  University  of  Edinburgh ;  his 
early  taste  for  the  latter  subject  being  greatly  stimulated  by  attend- 
ance on  the  lectures  of  Professors  Jameson  and  Graham.  He  then 
received,  in  1829,  the  degree  of  M.D.,  and  obtained  the  diploma  of 
the  Royal  College  of  Surgeons  of  Edinburgh.  Being  immediately 
appointed  an  Assistant- Surgeon  on  the  Bengal  Establishment,  but 
not  having  reached  the  required  age  of  twenty-two,  he  employed 
the  interval  in  botanical  and  geological  studies ;  and  this  led  the 
way  to  his  first  contribution  to  palaeontology. 

In  the  Museum  of  the  Geological  Society  of  London,  Dr.  Fal- 
coner was  enabled  to  study  some  remains  of  fossil  Mammalia  from 


•  Mauy  of  the  incidentH  contained  in  this  sketch  are  taken  from  a  very  complete 
notice  wliich  appeared  simultaneously  in  the  'Reader'  and  '  Athcnaium/  for  Febru- 
ary 11,  1865. 
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At%  the  description  of  which,  bj  Mr.  Clift,  was  then  exciting  con- 
Bidemble  interest;  and  soon  after  his  arrival  in  Calcutta^  he  himself 
vndertook  the  description  of  another  collection  of  fossil  bones  from 
the  same  country,  and  published  a  paper  on  them  in  188  !• 

Having  thus  broken  ground,  he  was  not  slow  in  following  up  the 
line  of  inquiry  he  had  commenced ;  and  in  the  following  year,  in 
eompany  with  Captain,  now  Sir,  Proby  Cautley,  he  began  the  Ex- 
ploration of  the  Sewalik  Hills.  This  investigation  led  to  such 
important  results,  that  in  1837  the  Ck>uncil  of  the  Geological  Society 
awarded  Dr.  Falconer  and  his  coadjutor  the  <  WoUaston  Medal,'  the 
highest  honour,  purely  geological,  that  a  geologist  can  receive,  and 
a  fit  reward  for  the  successful  carrying  out  of  a  difficult  investiga- 
tion in  the  midst  of  arduous  official  duties.  At  this  time  Dr.  Fal- 
coner was  Superintendent  of  the  Suharunpoor  Botanic  Grarden,  and 
consequently  prosecuted  a  variety  of  botanical  researches,  chiefly  in 
connection  with  the  subject  of  tea-cultivation  in  India.  It  was  on 
one  of  the  Exploring  Expeditions  to  which  he  was  attached  at  this 
time,  that  he  examined  the  great  Indian  glaciers ;  and  what  he  then 
observed  he  recently  used  with  great  effisct  in  the  discussions 
on  the  glacier-erosion  hypothesis,  of  which  he  was  a  strenuous 
opponent. 

In  1843,  Dr.  Falconer  arrived  in  England  on  sick-leave,  and  while 
here  he  found  ample  occupation  in  arranging  his  Sewalik  collections, 
in  the  British  Museum  and  the  India  House.  He  also  commenced 
the  celebrated  ^  Fauna  Antiqua  Sivalensis,'  of  which  nine  parts  of 
the  Atlas  were  published ;  but  unfortunately  only  one  instalment  of 
the  descriptive  letter-press  ever  appeared.  Besides  this  great  work, 
he  published  a  number  of  memoirs  on  different  portions  of  the  Se- 
walik fossil  fauna,  and  some  botanical  papers.  In  1847,  his  leave 
having  expired,  Dr.  Falconer  returned  to  India,  and  the  year  follow- 
ing, on  the  retirement  of  the  late  Dr.  Wallich,  he  was  appointed 
Superintendent  of  the  Calcutta  Botanic  Garden.  Botanical  ques- 
tions connected  with  his  duties  now  occupied  most  of  his  time ;  but 
in  1854,  in  conjunction  with  Mr.  Henry  Walker,  he  undertook  a 
*  Descriptive  Catalogue  of  the  Fossil  Collections  in  the  Museum  of 
the  Asiatic  Society  of  Bengal,'  which  was  published  separately 
in  1859.  Retiring  from  the  Indian  Service  in  1865,  he  returned  to 
England,  visiting  the  Holy  Land,  Turkey,  and  the  Crimea,  en 
route. 

Now  began  the  series  of  researches  which  has  of  late  years  ren- 
dered Dr.  Falconer's  name  so  famous,  and  his  opinion  so  autho- 
ritative. In  1857,  the  first  part  of  a  memoir  *  On  the  Species  of 
Mastodon  and  Elephant  occurring  in  the  Fossil  State  in  England ' 
was  published  in  the  Quarterly  Journal  of  the  Geological  Society 
(vol.  xiii.  p.  308) ;  it  was  quickly  followed  by  the  second  part,  which, 
however,  was  only  published  in  abstract.  This  is  also  the  case, 
most  unfortunately  for  palaeontology,  with  the  majority  of  his  suc- 
ceeding memoirs,  the  chief  exceptions  being  the  two  papers  on 
Plagiaulax^  and  a  farther  memoir  on  Elephants  (Natural  History 
Review,  1863). 
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During  the  last  few  years  Dr.  Falconer  devoted  himself  almost 
exclusively  to  the  question  of  the  Antiquity  of  Man ;  and  every- 
thing he  did  in  this  subject  was  rightly  looked  upon  as  highly 
important. 

On  his  return  from  Sicily,  in  June  1859,  the  results  of  his  labours 
in  the  Grotto  di  Maccagnone  were  laid  before  the  Geological  Society 
ut  an  Extraordinary  Meeting,  so  important  were  they  deemed  by  the 
Council  of  the  Society;  while  the  great  interest  they  excited 
amongst  geologists  generally  was  made  manifest  by  the  audience  on 
that  occasion  being  perhaps  the  most  numerous  in  the  recollection 
of  the  oldest  Fellow;  and  on  this  occasion  many  understood  for  the 
first  time,  both  how  flint  flakes  fit  for  use  could  be  prepared,  and 
their  Geological  value  as  evidence  of  the  Antiquity  of  Man.  As  we 
have  already  remarked,  it  is  most  unfortunate  that  he  pnbtisbed 
only  short  abstracts  of  his  researches  on  the  Grotto  di  Maccagnone, 
the  Gower  Caves,  and  many  other  subjects. 

Tlie  very  last  subject  of  his  investigation  was  the  nature  of  the 
Canadian  fossil  elephant  (the  so-called  Elephas  Jacksoni).  Sir  W. 
£.  Logan  had  caused  a  cast  of  the  original  specimen,  comprising 
the  whole  of  the  right  ramus  of  the  lower  jaw,  and  a  portion  of  the  left, 
to  be  taken,  and  sent  to  England  for  the  purpose  of  obtaining  Di*. 
Falconer's  opinion  on  its  specific  affinities.  Scarcely  more  than  a 
fortnight  before  his  death,  he  s[)ent  nearly  three  hours  at  the  Mu- 
seum of  the  Geological  Society  in  a  patient  examination  of  this  cast; 
but,  with  his  habitual  caution,  he  declined  to  give  any  opinion  as  to 
the  species  of  Elephant  to  which  the  Canadian  fossil  belonged.  He 
died  on  the  morning  of  the  31st  of  January,  and  was  buried  at 
Kensal  Green  Cemetery  on  February  4th. 

That  Dr.  Falconer  was  a  great  palaeontologist  no  one  doubts.  He 
was  also  a  most  original  thinker,  eloquent  and  fluent  as  a  speaker, 
logical  in  argument,  and  cautious  and  scrupulously  exact,  as  a 
palaeontologist  should  be.  His  opinion  was  always  received  with 
a  remarkable  degree  of  deference;  for  he  spoke  with  authority,  his 
statements  beint^  based  on  original  research,  with  a  wide  and  critical 
knowledge  of  the  labours  and  opinions  of  otliers,  used  with  judi- 
cious caution,  and  conscientiously  acknowledged.  His  wonderful 
command  of  language,  his  scorching  satire,  and  his  readiness  at 
repartee,  made  him  a  most  formidable  opponent  both  in  debate  and 
in  written  controversy,  and  several  of  his  hard  hits  doubtless  linger 
in  the  minds  of  those  who  have  been  so  unfortunate  as  to  hold  opi- 
nions '  diametrically  opposed '  to  his  own. 

Notwithstanding  this,  he  was  remarkably  kind,  even  fatherly,  to 
young  men  who  sought  his  advice.  In  such  cases  he  took  as  much 
trouble  to  master  the  whole  question  as  he  would  have  done  had  it 
been  of  the  greatest  scientific  or  private  importance ;  and  we  doubt 
not  that  most  of  the  younjier  followers  in  his  footsteps  have  some 
special  cause  for  remembering  with  gratitude  and  atifection  the  name 
of  Hugh  Falconer. 
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L  DxscRipnoN  OF  Pobtions  of  Jaws  of  a  large  extinct 
Fish  {Stbrbodus  MelitessiSj  Ow.),  pbobably  a  'Cycloid" 
WITH  *  Sauboid  Dentition/  fbom  the  *  Middle  Beds  of  the 
Maltese  Miocene/    With  a  Woodcut. 

By  Prof:  OwKf,  F.RS. 

SPECIMENS  indicative  of  large  *  cycloid '  Fishes,  with 
teeth  of  *  saiiroid '  character,  have  been  obtained  from  the 
*  Upper  Chalk '  of  England.  To  a  species  of  this  kind,  with 
large  circular  scales  covered  with  minute  asperities  visible  by 
the  aid  of  a  pocket-lens,  Agassiz  assigned  the  generic  name 
PachyrhizoduSy  in  reference  to  the  thickness  of  the  base  of  the 
anchylosed  teeth. 

A  portion  of  upper  and  lower  jaws  of  a  Fish  of  this  cha- 
racter has  been  submitted  to  me,  for  examination,  by  A.  Leith 
Adams,  M.D.  The  specimen  forms  part  of  a  larger  j)roportion 
of  the  skeleton  of  the  same  £sh,  from  the  middle  beds  of  the 
Maltese  Miocene,  now  in  the  Museum  of  the  Malta  Uni- 
versity. 

The  teeth,  with  crowns  from  7  to  8  lines  in  length,  are  conical, 
slightly  curved  toward  the  inner  (?)  side  of  the  jaw :  sharp-pointed, 
with  a  full  elliptical,  in  some  almost  circular,  transverse  section. 
The  surface  of  the  crown  is  smooth  ;  the  hard  polished  enamel  is 
most  conspicuous  near  the  apex ;  a  very  thin,  less  bright  glazing  is 
continued  to  the  base  of  the  crown,  which  rather  suddenly  swells 
Into  the  part  confluent  with  the  substance  of  the  jaw.  At  this  part 
the  tooth  is  solid  and  compact :  the  diameter  averages  3. J  lines  by 
3  lines.     In  a  specimen  of  Pacht/rhizodus  basalts,  Dixon,*  the  base 

♦  The  Geology  and  Fossils  of  tho  Tertiary  and  Crt»taceous  Formations  of  Sussex, 
4to.  1850,  p.  347,  pi.  34,  figs.  2,  10,  10*. 
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of  tho  teeth  is  proportion allj  more  espanded,  and  in  mut  of  the 
teeth  the  crown  ia  here  hollow:  the  teeth  are  also  close-set.  An 
extent  of  three  inches  of  the  slveolarpart  of  the  j  air  includes  eleven 
teeth;  whereas  in  the  Maltese  fossil  the  same  extent  includes  only 
four  teeth,  the  bases  of  the  teeth  being  of  nearly  the  same  use  in 
both  specimens,  and  in  a  portion  of  jaw  of  the  same  eixe  and 
coarse  fibrous  structure. 


FotloaortbeJawiaf^familwirtfMiuli,  Ow.    <Ba 

Of  the  four  teeth  in  the  Maltese  specimen,  the  interspace  between 
tlie  middle  two  teeth  is  nine  lines,  and  between  the  two  near  the  end 
of  tlio  part  measured  six  lines.  This  wide  spacing  of  the  teeth,  with 
the  shape  of  tEie  crowns  and  the  general  size  of  the  specimen,  led  to 
its  being  regarded,  in  the  Maltese  Museum,  as  'belonging  to  a  Cro- 
codilian,' under  which  impression  the  portion  of  the  specimen  was 
transmitted  to  mo.  But  the  mode  of  the  fixation  of  the  teeth  shows 
tho  fossil  not  to  be  of  the  Crocodilian  order,  and  the  osseous  tissna 
of  the  jaw  militates  against  its  reference  to  the  extinct  order  of  Bep- 
tiles  with  anchylosed  teeth,  to  which  the  Moaataunu,  for  exAmphs, 
belongs. 

In  the  portion  of  the  jaw  opposed  to  that  which  contains  the  foar 
teeth,  the  impressions  in  the  matrix  show  the  shape  and  size  of  the 
crowns  of  five  of  the  teeth  which  it  contained;  and  the  fractured 
base  of  one  of  these  demonstrates  its  compact  solid  texture  at  that 
part.  These  five  teeth  occupied  a  space  of  about  three  inches.  Two 
of  the  teeth  have  been  only  a  line  apart ;  between  other  two  a  space 
of  five  lines  intervenes,  and  that  of  eight  lines  between  the  two  that 
ore  most  remote  from  each  other. 

Dr.  Adams  writes  to  me,  tHat  the  portion  of  the  skeleton  of 
this  (supposed) '  Crocodilian '  ends  abruptly  at  the  tenth  dorsal 
vertebra. 

It  measures  22  inches  in  length.  The  vertebra;  are  apparently 
cup-shaped,    and    average   an    an tero -posterior   diameter    of  frooc^ 
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I  inch  to  1^  inch.  Each  vertebra  has  a  long  flattened  spine 
upwards  of  ^  inches  in  length.  The  snout  apparently  was  7  inches 
in  length  ;  the  teeth  not  seemingly  all  of  the  same  length,  and  at 
irregular  distances  between  each  other. 

The  *  cup-shaped  vertebrsD,'  no  doubt,  indicate  the  deeper 
conical  cavity  of  the  terminal  articular  surface  of  the  centrum, 
which  distinguishes  that  part  of  the  skeleton  of  the  fish  from 
the  vertebrae  of  amphicoclian  Crocodilian  of  which,  by  the  way, 
we  have  hitherto  had  no  evidence  in  formations  more  recent 
than  those  of  secondary  geological  age. 

Like  the  Pachyrhizodusy  the  present  Miocene  Fish  is  most 
probably  a  Cycloid  with  sauroid  dentition.  The  almost  cir- 
cular section  of  the  teeth  differentiate  it  from  the  large  extinct 
*  Sphyraenoid  Cycloids,'  SphyrcBtioduSy  Hypsodoriy  Saurodoriy 
SaurocephaluSy  &c.  It  differs,  by  so  much  of  the  dental  cha- 
racter as  opportunity  has  been  given  me  of  comparing,  both 
specifically  and  generically,  from  Pachyrhizodus  basalts ;  and 
I  propose  to  indicate  this  fine  addition  to  Miocene  Tertiary 
Kiehes  by  the  name  of  Stereodus*  Melitensis,  It  is  much  to  be 
desired  that  the  rest  of  the  skeleton  of  this  extinct  Fish  should 
be  figured. 

II.  A  FEW  MORE  Words  on  the  Laurentian  Rocks,  and  the 
Proofs  of  their  Existence  in  Britain. 

By  Sir  Eodebick  I.  Murchison,  K.C.B.,  F.R.S.,  &c. 

IN  my  observations  on  the  Laurentian  Rocks  of  Britain  which 
appeared  in  the  last  number  of  the  Geological  Magazine, 
there  is  one  statement  which  calls  for  modification,  and  another 
which  I  revoke.  The  striking  discordance  of  direction  or  strike 
between  the  true  Laurentian  rocks  of  the  North-Western  Highlands 
and  Islands,  and  the  superficial  strata  of  Cambrian  and  Lower 
Silurian  age  as  described  by  me,  is  undoubtedly  correct ;  but  in 
another  paragraph  it  is  inadvertently  said  that  the  Silurian  rocks 
of  Britain  trend  everywhere  from  NE.  to  SW.  For  *  everywhere ' 
the  word  'usually*  should  have  been  employed,  as  there  are  tracts 
wherein  these  rocks  unquestionably  range  from  W.  to  E. 

The  essential  point,  however,  to  which  I  now  call  the  attention 
of  geologists  is,  that  on  reviewing  my  own  notes  upon  and  sections 
of  the  Connemara  Mountains  of  Ireland  (made  in  1851),  I  am  quite 
satisfied  that  the  green  serpentinous  marble  of  that  district,  in  which 
a  Foraminifer  supposed  to  bo  the  Eozoon  Canadense  is  found,  is 
unquestionably  of  Lower  Silurian  age,  and  is  not,  as  was  surmised 
it  might  prove  to  be,  a  true  Laurentian  rock. 

My  friend  Professor  Harkness,  who  has  examined  this  tract  more 
recently  than  myself,  has  written  to  me  expressing  his  conviction 


*  From  aT€p*(Jj,  solidus  ;  o^oits^  dens. 
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that  the  Bins  or  Pins  of  Conncmara  are,  as  I  bad  laid  it  down  in 
'  Siluria/  simply  prolongations  of  the  quartzose  and  micaceous  altered 
Lower  Silurian  rocks  of  the  Highlands  of  Scotland.* 

The  crystalline  green  limestone  of  Connemara  is,  in  fact,  encased 
in  quartz-rocks  ;  and,  according  to  my  own  observation,  it  has  a 
strike  from  W.  by  N,  to  E.  by  S.,  or  nearly  E.  and  W.  But,  far 
from  being  discordant  to  the  direction  of  the  overlying  Middle 
Silurian  strata  with  their  chai*acteristic  fossils,  yoa  perceive,  as  you 
pass  from  the  quartz-rocks  with  limestone  through  mica-schists  to  the 
fossil  iferous  beds,  which  are  slightly  transgressive  to  those  beneath 
them,  the  whole  ascending  series  has  a  general  strike  from  E.  to  W., 
and  a  decided  dip  to  the  north.  This  is  clearly  seen  as  you  travel 
from  Clifden  to  the  magnificent  marine  bay  of  the  Killeries. 

As  to  the  presence  of  an  Eozoon  in  the  Ix>wer  Silurian  rock«  I  find 
by  a  letter  from  Mr.  W.  A.  Sanford,  that  he  entertains  doubts  as  to 
the  identity  of  the  Canadian  and  Irish  forms.  ^  Further  experiments 
(he  adds),  which  are  not  yet  concluded,  lead  me  to  believe  Uiat  while 
the  Canadian  form  is  an  immense  Nummuline,  the  Irish  one  is 
analogous  to  a  Rotaline,  very  like  a  gigantic  Polytrema.  In  both 
we  have  the  confluent  cells ;  and,  to  a  certain  extent,  the  structure  of 
lioth  is  in  one  part  in  layers,  and  in  another  acervuline.  In  the 
Irish  fossil  there  is  but  little  if  any  trace  of  the  beautiful  canal- 
system  so  striking  in  the  Eozoon  Canadense^  the  shell-structure 
being  entirely  tubular.' 

It  will  doubtless  be  satisfactory  to  paleontologists  if,  as  Mr. 
Sanford  suggests,  the  Foraminifer  of  the  Lower  Silurian  of  Ireland 
should  be  found  to  be  dissimilar  to  that  of  the  Laurentian  rock  of 
Canada.  But  I  beg  to  say,  that,  if  the  two  be  found  to  be  identical, 
the  green  marble  of  Gal  way  will  still  remain  a  true  Lower  Silurian 
rock,  as  proved  by  stratification  and  the  range  of  similar  strata 
from  the  NW.  of  Ireland  into  the  Highlands  of  Scotland. 

The  persistence  of  so  low  an  animal  as  a  Foraminifer  through 
vastly  long  periods  is  a  fact  well  known  to  geologists.  Tlius  we 
know  that  a  Globigerina  which  lived  in  the  Cretaceous  age  is  still 
alive  !  Nay,  even  in  the  Lower  Silurian  green  sand  of  Russia  we 
see  si  Heated  remains  of  Foramiuifera  indistinguishable  from  recent 
fonns. 

Viewed,  therefore,  by  itself  only,  the  mere  presence  of  Eozoon 
Canadcnse  cannot  be  taken  as  a  proof  that  the  rock  in  which  it 
occurs  is  of  Laurentian  age.  Geologists  require  the  further  evidence 
of  the  infra  position  of  such  rock  to  Cambrian  and  Silurian  strata. 
On  this  principle,  the  Canadian  rocks  were  called  Laurentian  by 
Logan  long  before  an  Eozoon  was  found  in  them.  So  also  the 
basement-rocks  or  Fundamental  Gneiss  of  the  North-Western  High- 
lands will  remain  of  true  Laurentian  age,  albeit  no  Eozoon  may  ever 
be  found  in  them. 


*  See  'Siluria,'  last  edition,  p.  190  (not  p.  100,  as  stat<»d  in  the  last  number  of 
the  CiEoi.ooicAL  Magazine). 
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III.  On  the  Crags  op  Suffolk  and  Antwerp.*    (Part  II.) 

Bj  £.  Rat  Lakkesteb,  Esq. 

ReUuhns  of  the  Crags  of  Antwerp  and  Suffolk. — Having  thus 
passed  through  the  various  strata,  we  may  inquire  what  relation 
the  three  Crags  bear  to  the  Suffolk  deposits.  The  lists  of  Mollusca* 
which  I  have  carefully  compiled  from  the  researches  of  Mr.  Searles 
Wood,  on  the  one  hand,  and  of  M.  Nyst,  on  the  other,  have  been 
revised  by  my  friend  Dr.  S.  P.  Woodward,  and  will  enable  us  satis- 
factorily to  determine  this  point.  A  short  list  of  the  Mollusca  of 
the  Antwerp  Crag  was  published  by  Sir  Charles  Lyell  in  1852,  in 
his  comprehensive  and  admirable  paper  on  the  Belgian  Tertiaries ; 
but  although  the  comparison  was  made  with  the  English  beds,  yet, 
in  the  absence  of  any  section  showing  the  superposition  of  the  Ant- 
werp Crags,  and  also  on  account  of  the  imperfections  in  the  list  of 
Shells,  the  results  then  obtained  cannot  have  so  much  value  as  those 
which  have  since  been  arrived  at,  and  which  give  the  proportions 
of  recent  and  fossil  forms  in  the  five  beds  under  consideration, 
thus: — 

In  the  Red  Crag,  45  per  cent,  of  the  Mollusca  are  extinct. 
„      Coralline  Crag,  50  „  „  „ 

„     Upper  Antwerp  Crag,  47  „  „  „ 

„      Middle  Antwerp  Crag,  59  „  „  „ 

„      Lower  Antwerp  Crag,  65  „  „  „ 

This  undoubtedly  shows  that  the  Ked  and  Coralline  Crags  of  Suf- 
folk and  the  Upper  Crag  of  Antwerp  are  far  more  closely  connected 
with  each  other  than  any  one  of  them  is  with  the  Middle  or  Lower 
Crag,  or  than  these  latter  are  with  each  other  :  and  on  this  account 
the  Red,  Coralline,  and  Upper  Antwerp  Crags  may  be  considered  as 
Upper  Pliocene;  the  Middle  Antwerp  Crag,  as  Middle  Pliocene  ;  and 
the  Lower  or  Black  Crag,  as  Lower  Pliocene.  If  the  total  number 
of  species  as  yet  discovered  in  each  bed  be  examined,  it  is  found 
that  the  Red  and  Coralline  Crags  of  Suffolk  have  the  largest  num- 
bers ;  most  probably  because  they  have  been  the  best  searched.  The 
numbers  are — Red  Crag  231,  Coralline  Crag  299,  Upper  Antwerp 
Crag  115,  Middle  Antwerp  Crag  117,  Lower  Antwerp  Crag  163. 
Until  the  other  day,  the  fauna  of  the  Black  Crag  appeared  as  scanty 
as  that  of  the  two  higher  Crags  of  Antwerp ;  but  M.  Nyst,  having 
directed  his  researches  to  a  deposit  at  Edeghem,  swelled  its  lists  in 
the  same  way  as  it  is  quite  possible  that  the  number  of  known  Mol^ 
lusca  in  the  Upper  and  Middle  Crags  may  bo  increased. 

A  Table  showing  the  results  to  be  derived  from  the  lists  of  Mol- 
lusca is  added  to  this  paper.  There  being  two  sets  of  figures,  one 
lor  the  extinct  species,  and  the  other  for  living  species,  it  will  be 
seen  that  there  are  but  9  extinct  and  17  living  species  which  run 
through  all  the  strata  ;  whilst  there  are  60  extinct  and  76  living 
species  common  to  the  Red  and  Coralline  Crags ;  24  extinct  and  37 


*  Continued  from  page  106. 
t  The  lists  are  too  long  for  publication  in  this  Mogazino 
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livLDg  species  common  to  the  Bed,  Coralline^  and  Upper  Antwerp 
Crags.  A  great  number  of  facts  may  be  gathered  in  this  way  from 
ibe  tabular  statement,  bearing  in  an  important  manner  on  the  rela- 
tions of  the  various  beds ;  but  in  all  cases  it  must  be  strictly  taken 
into  consideration  that  the  total  of  the  known  MoUuscan  Fauna  of 
the  Red  and  Coralline  Crags  is  more  than  double  that  of  the  Upper 
or  Middle  Antwerp  Crags,. and  also  that  the  Lower  Antwerp  Crag 
has  a  larger  known  fauna  than  the  higher  Crags  of  Belgium. 

Relations  of  the  Lower  Antwerp  Crag, — By  some  authors  the 
Black  Crag  of  Antwerp  has  been  considered  as  of  Miocene  age;  by 
others,  as  the  equivalent  of  our  Coralline  Crag.  The  truth  is,  no 
doubt,  between  tlie  two  opinions  ;  and,  as  above  stated,  the  Lower 
Antwerp  Crag  is  a  representative  of  a  Lower  Pliocene  period. 
Besides  the  species  which  are  common  to  the  other  strata^  there  are 
some  dozen  species  found  in  the  Black  Crag  which  occur  again  in  the 
Coralline  Crag  only;  but  there  can  be  little  doubt  that  were  the 
Upper  and  Middle  Urags  carefully  searched,  these  forms  would  turn 
up.  An  undoubted  relation  exists  between  the  Black  Crag  and  the 
higher,  so-called  Miocene,  beds  of  Bordeaux  and  Vienna.  Li  fact, 
the  resemblance  is  so  close,  that  it  appears  necessary  to  consider 
them  as  belonging  to  the  same  epoch.  If  the  higher  Bordeaux  strata 
are  Miocene,  then  also  are  the  Lower  Antwerp  Crags,  and  vice  versa. 
The  Black  Crag  appears  to  be  inseparable  from  the  Middle  and 
Upper  beds.  The  presence  in  this  deposit  of  such  shells  as  Cy- 
prina  Islandica^  C.  rustica,  and  forty-two  others,  which  are  found 
in  the  two  series  above,  connects  them  most  intimately:  rather  than 
they  should  be  separated,  it  is  necessary  to  consider  the  higher 
*  Miocene'  beds  of  Bordeaux  and  Vienna  as  being  really  Pliocene. 

Evidence  of  the  Existence  of  Middle  Pliocene  Strata  in  England. — It 
may  very  well  be  asked — have  we  no  representative,  then,  of  the  Ant- 
werp Middle  and  Lower  Crags  in  this  country  ?  As  far  as  regards 
the  Lower  Crag,  I  am  afraid  the  answer  must  be  in  the  negative; 
but  with  respect  to  the  Middle  Crag,  there  is  a  little  more  to  be  said. 
The  catalogue  of  the  Molluscan  Fauna  of  the  Middle  Crag  of  Ant- 
werp undoubtedly  shows  its  superior  antiquity  to  the  Red  and  Coral- 
line Crags.  M.  Van  Benedcn  has  described  from  that  deposit  nume- 
rous remains  of  Cetacea,  belonging  to  the  genera  Squalodon,  Pie- 
siocetnsy  Dioplodon,  Choneziphius,  &c.,  and  has  also  shown  me  the 
tooth  of  a  Seal  and  the  fragment  of  the  tusk  of  an  enormous  Morse 
which  I  have  elsewhere  called  Trichecodon.^  These  are  associated 
with  the  teeth  of  Carcharodon  megalodon  and  others.  None  of 
these  fossils  are  sea-worn.  Throughout  the  Red  Crag  we  find 
much-rolled  and  worn  vertebrate  remains  corresponding,  in  species, 
to  those  of  Antwerp.  Can  it  be  doubted  that  these  are  the  debris  of 
a  formation  which  existed  in  England  formerly,  but  was  broken  up 
by  the  Red  Crag  Sea  ? 


*  I  have  lately  commnnicated  a  notice  of  the  tnsk  of  this  animal  to  the  G(*o- 
logical  Society,  having  obtainod  specimens  of  it  from  our  Rod  Crag  some  tinu^ 
since  ;  and  I  have  proposed  to  call  it  Trichccodoii  Htudcifi. 
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■,  Lin.,  ia  a  very  rare  shell  in  our  Suffolk  Crag ;  in  tho 
Middle  Crag  of  Antwerp  it  ie  abundant  Nodules  of  fine  sandstone 
are  abundant  in  our  own  Red  Crag,  containing  generally  I^tunculut 
fffyeimerit,  an  abundant  shell  also  at  Antwerp,  or  frequently  Ito- 
cardia  ear,  and  sometimes  a  Cetacean  tooth.  The  conclusioa  is 
irresistible,  that  these  nodules  are  portions  of  lost  Middle  Crag 
beds,  the  equivalents  of  the  Middle  Pliocene  of  Antwerp, 

The  following  may  be  taken  as  a  synopsis  of  the  formations  above 
boated  of; — 

Upper  PUoeene. 

Bed  Crag ;  Coralline  Crag  ;  Upper  Antwerp  Crag. 

Middie  I^ocene. 

Middle  Crag  of  Antwerp. 

Lower  I^ioeene. 

Lower  or  Black  Crag  of  Antwerp ;    Miocene  lupSrteur  of 

Bordeaux  and  Vienna. 
I  subjoin  a  list  of  some  of  the  deriTBtive  fossils  in  the  Red  and 
Coralline  Crags: — 

1.  Ammomtes,  Pectan,  &c.,  from  the  Upper  Oreensand. 

2.  Flint  Sponges,  Echinoderms,  Sec,  from  the  Chalk. 
S.  Lower  Eiocene  Molluaca  in  nodulea,  from  the  Thanot  Sand,  &c. 

3  Crustacea,  Teeth,  and  other 


4.  'Coprolitic'  nodules,  and  retj  i 

Fish  remains  from  the  London  Clav. 
6.  Teeth  of  CardkarOiliM  Kdarothm,  and  jaws  of  Edaphodon,   from  Middle 

Eocene  Beds. 

6.  M<utodnn  Arvemenie,  Shinoceros,   Tapinu,  Sui,  &c.,  from   Miocene    or 

Pliocene  Bods. 

7.  CarcharodoR   megidodott,  RhirKJtoceti,  Squalodoit,   Trichecoihn,  &c,,   from 

Middle  Pliocene  Beds. 

8.  (In  Red  Crag)  Pecliutcidus  ylycimerit  and  very  many  other  Shells  from 

the  Coralline  Crag. 
(See  also  Mr.  S.  Wood's  List  of  the  Derived  Fossils,  Quart.  Joum.  Gool. 
Soc.,  vol  XT.,  p.  33,  &c.) 
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By  P.  Cabfektib,  B.A„  Ph.D. 
(Read  before  thn  British  Association,  September  1S64.) 
A  LIJ  Tacts  from  atray  sources  bearing  on  the  connection  between 
-^*-  the  Newer  Tertiaries  and  exiating  faunas  are  worth  placing  on 
record,  as  they  may  hereafter  unexpectedly  throw  light  on  important 
points  of  inquiry.  The  ezieting  faunas  radiating  from  the  Boreal 
districts  may,  indeed,  be  expected  to  have  much  in  common,  together 
with  speciea  peculiar  to  each  ocean,  and  to  each  side  of  each  ocean  ; 
and  the  corrcapondcnco  extends  to  speciea  living  in  the  Temperate 
and  even  the  Sub'tropical  districts.  Kellia  iuborbieuiaru,  Lasea 
rubra,  and  Saneava  pholadu  of  the  Coralliue  Crag  are  now  living 
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along  the  whole  coast  from  Vancouver  to  the  Acapulcan  district : 
and  Erato  MaugeruB^  whose  head-quarters  are  now  in  the  West 
Indies,  appeared  in  the  Coralline,  did  not  disappear  in  the  Red  Crag, 
is  now  living  in  the  Bay  of  Panama,  and  is  nearly,  if  not  quite, 
identical  with  E,  columbella  of  the  Gulf  and  the  Temperate  shores  of 
California.  Along  the  Atlantic  shores  of  the  peninsula  of  Central 
America  are  found  fossil  Malea  ringens,  now  living  in  the  Pacific, 
and  other  species  probably  of  Pacific  origin.  The  recent  shells  on 
the  Pacific  side  have  a  large  intermixture  of  living  West-Indian 
species,  many  of  which  have  migrated  northwards  ;  Livona  pica 
apparently  dying  out  in  the  Californian  seas.  There  is  very  little  ap- 
pearance of  Pacific  creations  in  the  Caribbean  seas.  Co-ordinately  with 
the  Glacial  Period  of  Northern  Europe,  the  ancient  West-Indian 
species  were  probably  poured  into  the  Pacific  through  the  archi- 
pelago which  has  now  become  a  broad  peninsula.  Between  the 
Tropical  and  the  Sub-boreal  seas  of  the  North  Pacific,  we  find  many 
species  generally  regarded  as  characteristic  of  the  Atlantic  seas  ;  of 
which  only  two,  Venericardia  horealis  and  Chtn/sodomus  liratus,  are 
special  to  the  West  Atlantic ;  and  several,  namely,  Kellia  sttbor- 
bieulariSf  Lasea  rubray  Crenella  decussatOy  Ltunna  borealis,  Crypto- 
don  JiexuosuSy  Limeea  subauriculata,  Haminea  hgdatis,  Cerithiopsis 
tuberculariSf  and  Triforis  adversus,  are  generally  considered  special 
to  the  European  side.  It  would  appear,  therefore,  that  in  the  early 
days  of  existing  species,  there  was  much  closer  connection  between 
the  North  Pacific  and  European,  than  between  the  East  and  West 
American  seas.  Co-ordinately  with  this  fact,  must  bo  noticed  that 
in  the  Japan  seas  are  found  several  Mediterranean  species  not 
known  on  the  Southern  shores  of  Asia  ;  and  of  these  one  is  common 
in  the  Vancouver  district.  It  will  be  remembered  that  the  Drift, 
so  plentiful  over  the  bulk  of  Northern  America,  is  not  found  on  the 
Pacific  slope ;  and  that  the  bulk  of  the  copious  Tertiaries  of  Cali- 
fornia are  of  Miocene  age.  At  this  period,  the  Sierra  Nevada  is 
supposed  by  Conrad  to  have  been  an  archipelago;  yet  there  is 
scarcely  any  connection  between  the  Temperate  parallels  of  East 
and  West  America,  while  the  connections  with  European  seas  are 
clearly  marked. 

The  Mediterranean  as  well  as  the  Boreal  species  in  the  Crag  are 
well  known  ;  but  there  are  certain  generic  and  specific  forms  which 
were  formerly  considered  peculiar,  yet  are  now  found  to  have,  if  not 
their  descendants,  at  least  their  representatives,  in  the  Vancouver 
and  Californian  district.  This  is  true  of  the  arrow-sculptured  Acila, 
Miodon  (also  found  in  the  Great  Oolite),  Verticordia,  and  Solariella, 
which  are  eminently  Crag  and  Californian  groups.*  The  huge//i«- 
nites  Corteysii  finds  its  counterpart  in  the  Californian  H,  giganteus  ; 
Glycimeris  Faujasii,  in  GL  generosa  ;  and  the  little  Sphcenia  of  the 
Crag  is  more  like  Sph,  ovalis  of  Vancouver  than  Sph.  Binghami  of 
British  seas.  Not  taking  into  account  similar  forms,  no  fewer  than 
24  Crag  species  have  been  already  clearly  identified  on  the  West 
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Pacific  coast.  Several  of  these  can  scarcely  have  travelled  through 
Bebring  Straits,  not  being  Boreal  forms.  Thej  have  not  been  found 
in  the  British  parallels,  but  appear  in  deep  water  off  the  Sta.  Barbara 
group  of  islands ;  with  other  species  not  found  on  the  continent,  in 
the  midst  of  the  Lower  Califomian  fauna,  and  in  company  with 
Tropical  forms  here  finding  their  northern  limit. 

These  investigations  are  only  just  commenced.  The  results  of  the 
Califomian  Geological  Survey  are  now  under  consideration ;  and 
will  doubtless  bring  to  light  many  points  of  great  interest  on  the 
connection  between  the  ancient  and  Uie  existing  faunas. 


h 


y.  Marine  Denudation  illustbated  bt  the  Brikham  Rocks. 

By  D.  Mackintosh,  F.G.S. 

THE  claims  of  the  sea  as  a  denuding  agent  have  been  much  dis- 
puted of  late  years ;  the  meteoric  and  fluviatile  theories  of 
denudation  have  been  revived;  and  the  glacial  theory  has  been 
extended,  so  as  to  encroach  on  what  was  once  generally  admitted  to 
be  the  legitimate  province  of  the  sea.  But,  as  a  forgetfulness  of,  as 
well  as  too  much  reliance  on,  the  power  of  the  sea  to  modify,  may 
become  a  fertile  source  of  hasty  and  false  generalization,  it  is  well 
that  the  importance  of  waves,  tides,  and  currents,  as  denuding 
causes,  should  be  re-asserted,  and  attention  directed  afresh  to  the 
more  striking  monuments  they  have  left  behind  them  in  r^ions 
removed  from  their  present  theatre  of  action.  These  monuments 
present  an  unmistakeable  resemblance  to  the  cliffs,  buttresses, 
walled  inlets,  pillars,  needles,  &c.,  now  in  course  of  being  formed  by 
the  sea  ;  and  in  explaining  them,  the  old  principle  of  sound  theoriza- 
tion — similar  effects  are  referable  to  similar  causes — is  not  to  be 
set  aside  by  overstraining  the  capabilities  of  any  theory  which  will 
merely  account  for  the  phenomena.  Many  of  the  appearances  above 
mentioned  have  been  attributed  to  atmospheric  agency;  and  the 
denuding  influence  of  air,  rain,  frost,  &c.  must  to  a  certain  extent 
be  allowed.  But  the  action  of  the  atmosphere  has  not  only  been 
applied  to  the  explanation  of  rocky  scenery  which  is  more  obviously 
the  result  of  oceanic  denudation,  but  it  has,  I  think,  been  extended 
to  phenomena  which  the  sea  alone  could  have  produced.  Meteoric 
agents,  generally  speaking,  operate  from  above,  and  iheiv  mechanical 
effects  at  least  are  confined  to  a  decrease  of  level,  or  the  formation 
of  slight  inequalities.  If  we  except  the  chemical  influence  of  air 
acting  imperceptibly  on  rocks  of  a  certain  composition,  meteoric 
agents  are  inadequate  to  the  production  of  the  following  class  of 
phenomena : — caves,  with  narrow  entrances,  and  large  amphitheatres 
within,  indicating  a  laterally  excavating  agency,  such  as  that  of 
waves  and  tidal  currents, — precipitous  cliffs,  with  blocks  of  rock  in 
positions,  or  presenting  forms,  which  could  only  have  been  occasioned 
by  the  undermining  action  of  the  sea, — narrow  inlets  with  vertical 
or  overhanging  walls, — pillars  with  slender  pedestals, — rocks  with 
nearly  horizontal  perforations, — and  many  other  conditions  which 
reveal  not  only  a  laterally  extending,  undermining,  and  even  up- 
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wardly  operating  agency,  but  a  cause  determined  in  a  particular 
direction,  and  which  must  frequently  have  assailed  the  lower  part  of 
rocks  after  the  upper  had  risen  beyond  its  reach.  All  these  and 
other  proofs  of  marine^  in  opposition  to  meteoric^  denudation  are 
strikingly  presented  by  the  Brimham  Rocks  in  the  West  Riding  of 
Yorkshire, — the  forms  of  which  most  observers  have  hitherto  attri- 
buted to  weathering,  or  the  hands  of  man.  They  are  situated  about 
9  miles  from  Harrogate  and  Ripon,  5  from  Ripley,  and  2  from  the 
Dacre  Banks  Station.  The  most  interesting  way  of  reaching  them 
is  to  go  by  railway  to  Ripley,  and  then  walk  along  the  Old  Fateley 
Road.  On  gaining  the  summit  of  the  first  eminence,  the  rocks  pre* 
sent  a  very  imposing  appearance,  as  they  rise  up  with  the  sky  for  a 
background,  and  are  very  liable  to  be  mistaken  for  an  irregular 
clump  of  trees  on  the  top  of  the  hill.  On  approaching  nearer,  what 
appeared  as  one  of  the  trees  is  seen  to  be  a  huge  pillar  of  rock,  with 
a  projection  on  the  left  side.  On  viewing  them  from  a  small  knoll 
OQ  the  right-hand  side  of  the  road,  and  about  three-quarters  of  a  mile 
distant,  the  geologist  familiar  to  sea-coast  scenery  at  once  looks 
upon  them  as  the  north-western  part  of  an  island  which  has  been 
partly  wrecked  by  the  sea  at  a  former  period.  A  smaller  assemblage 
of  rains  may  be  seen  ramifying  from  the  eastern  coast  of  the  island ; 
but  these  are  little  visited. 

The  Brimham  Rocks  (Millstone-grit)  are  of  the  same  nature,  and 
many  of  them  of  the  same  form,  as  those  described  by  Mr.  Hull  in 
the  *  Quarterly  Geological  Journal'  (August  1864),  as  occurring  in 
the  Peak  District  of  Derbyshire  in  *  groups  or  multitudinous  assem- 
blages.' The  table-shape  and  anvil-shape  are  common  in  both 
localities.  Mr.  Hull  justly  calls  them  ^sea-shore  rocks,^  and  they  are 
due  to  the  same  cause,  namely,  *old  marine  denudation'  (p.  2o3). 

Absence  of  Traces  of  Human  Agency, — Ordinary  observers  are 
very  liable  to  err  in  attributing  to  man  what  is  chiefly  or  solely 
due  to  nature.  Many  of  the  cromlechs,  and  most  of  the  rock-basins, 
and  rocking-stones,  referred  to  human  workmanship,  exhibit  the 
clearest  traces  of  the  undermining  action  of  water.  It  is  possible,  if 
not  probable,  that  Druids,  or  pre-historic  Fins,  or  other  races,  may 
have  used  the  Brimham  Rocks  as  a  temple,  and  may  have  increased 
the  resemblance  which  some  of  these  rocks  bear  to  parts  of  the 
human  form  and  other  objects.  But  the  evidence  that  they  have 
been  materially  altered  by  human  hands  is  to  be  sought  for  in  vain. 
It  has  been  asserted  that  the  marks  of  tools  have  been  seen  on  the 
pedestal  of  the  Idol  Rock.  I  have  not  detected  them  ;  but,  allowing 
their  existence,  it  would  not  follow  that  the  general  or  sea-worn 
form  of  this  rock  was  the  result  of  art. 

Table-,  Mnshroom-y  and  Anvil-s/taped  Bocks.  —  Many  of  the 
Brimham  Rocks  approximate  more  or  less  to  these  forms.  They  are 
largest  at  the  top,  and  rest  on  a  comparatively  slender  basis.  In 
these  rocks  the  undermining  action  of  the  sea  is  most  strikingly 
apparent.  Some  of  them  look  as  if  the  billows  had  only  left 
them  yesterday.     The  furrows  and  ridges  ruu  along  the  planes  of 
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laminntion,  as  might  be  expected,  sod  the  gre&t  tarrrnn  often  point 
out  tliu  linos  of  bedding.  The  so-called  Idol  Rock,  above  mentioned, 
whicli  is  about  20  Feet  high,  and  upwards  of  40  feet  in  circumference, 
rests  on  a  podoetiit  about  S  feet  in  breadth  below,  and  much  nar- 
i-uwur  above.  If  the  undermining  action  of  the  sea  had  proceeded 
a  few  inclica  farther,  this  ponderous  maKs  must  have  fallen,  as  has 
evidently  been  the  fate  of 
other  masses  in  the  neigh- 
bourhood. 

Perforattd  Becks. — 
Among  these  rocks  we  find 
holes  of  various  forms  and 
sizes ;  and  the  way  in 
which  they  have  been 
bored  maj  b«  seen  on  tlie 
sca-coBst  at  the  present 
dny.  There  are  two  or 
tlireo  nearly  circular  per- 
forations in  the  Cannon 
Rocks,  Brimham.  One  of 
them  is  about  a  foot  in 
diameter,  from  20  to  30 
feet  in  length,  and  almost 
quite  Etraighu  There  is 
a  groove  along  the  side  of 

a   projecting  rock  which 

'-  '  looks  like  a  continuation 

Ti«!  1.I0I  K.«k.   (TiioPuiiritnotiHmioUisrisW.)-    0^  o^o  sido  of  the  perfo- 

llriDiham  llock^  ration. 

Hocking  Slotin. — Tlioso  truly  wonderful  plienomena  could  never 
Imvu  bci-ii  fuHliiouod  and  poised  by  liuman  hands,  or  formed  by  a 
vcrticiilly  operating  or  atmospheric  agent.  They  number  six  or 
seven,  fuur  being  in  one  group.  Knch  would  appear  to  be  a  remain- 
ing portion  of  a  stratum  which  has  been  denuded  all  round  and 
beiiOHth,  eo  as  to  Icavo  tlicm  with  one  or  two  supports  sufliciently 
small  to  allow  ihcm  to  bo  easily  set  in  motion.  Tbcso  stones,  and 
tlio  Etoncs  on  whicli  thi'y  reet,  hnve  evidently  been  ono  continuous 
mass  of  grit,  with  a  lino  of  bi'dding,  into  which  tho  sen  must  have 
gained  All  entrance,  gradunlly  widening  tho  space  between  the 
rock  above  and  beneath.  The  waves  have  penetrated  where  no 
ancient  tools  could  have  reached,  leaving  the  ivicking  stones  all  but 
separated  from  the  blocks  below.  Their  wiight  would  effectually 
prevent  an  entire  separation. 

Ancient  Sea-cliff. — Along  tlio  north-western  side  of  tho  risen 
island  I  have  been  describing,  there  is  a  winding  lino  of  clilT  for 
upwards  of  half  a  mile,  which  forcibly  reminds  a  traveller  of  what 
ho  bus  often  swii  on  tho  present  sea-coast.  Tlio  rocky  pillars  abovu 
mentioned  would  appear  to  be  the  remaining  portions  of  the  walls  of 
narrow  inlets  scooped  out  by  the  aea,  and  ramifying  iVom  this  line  of 
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th-e  clL?5Lc:.  :;i-e  s^'axerei  l'.:ck?  !>::irlv  a  l-.u::d:vd  tVct  lv!v>w, 
re«3u:rc?  little  to  make  Lisi  tAr.ov  :h;i:  i;o  v*;;::  <t:ll  hear  tUo  l.i>hinc 
of  the  billow*.  wLvrt:  now  all  L<  rt/allv  jilont  cxv.vi>i  iho  r.u\i:i:ni:  of 
the  winis. 

Aimo^phmc  Action. — The  iraces  of  airaosphorio  action  are  hero 
comparatively  iridiiig.  At  the  bottom  of  several  of  the  orv*vioo5  ami 
paj'ins  fracture?,  a  very  thin  ooatius:  of  |H>vdorevl  grit  may  Iv  stvii ; 
but,  a^  in  s^r-me  plaot-s  ic  could  have  had  no  e:ioa}H\  it  must  Iv 
Tfgarded  a*  the  measure  of  donudatior.  effooied  by  the  rain>  diirinjr 
centuriei,  if  not  thou?.ir.d<  of  year*.  The  iwk-b:»tfins  ou  the  up|HT 
surfaces  of  the  rooks  may  have  lH?en  doe|KnKHl  and  widened,  sonte  of 
them  perhaps  fonnt-d.by  rain-water,  aided  by  the  small  KK\*ened  «iuarii 
I»ebblea  of  the  grit :  but  there  are  instances  of  similar  basins  ^such 
as  the  so-called  Kissing  Chair")  btneath  tlie  r^vrks,  in  situations  to 
which  no  gvratory  action  excepting  that  of  the  waves  could  have 
reached.  But  the  most  striking  proofs  of  the  n^si stance  otVortnl  by 
thf  ]>rimham  Rocks  to  the  action  of  the  atmosphere  aiv  found  in 
crevict'S  which  apparently  have  boon  occasioned  by  ilu'  undi  rminini;, 
and  consctjuont  di>plicenient,  of  the  rock  on  oiu'  side  of  a  i«'iut,  at'icr 
t!i«.*  upper  ]»art  of  the  clitf  had  risen  above  hiixli-wati-r  u\iik.  l>ne 
of  these,  not  far  from  the  Lovor*s  Leap,  is  a  tissure  v  i'  cousidirable 
•K-pth,  but  only  a  few  feet  in  width.  The  walls  on  both  sides  c\»rre- 
*«pond  in  shapt*  to  such  an  ixtcnt  that  the  n\  inn  test  pit  on  iMie  side 
:ippL'«'ir6  opposite  to  a  similar-sized  promineuveoii  tho  vihor.  Though 
open  to  tliL*  atmosphere,  not  a  particle  oC  the  grit  on  oiiher  side  of 
this  fissure  would  appear  to  have  luvii  di>iniogratrd  since  its  fornia- 
lion;  and,  judging  from  the  general  character  oi'  the  recks,  we  have 
no  reast»n  to  suppose  that  any  great  fractures  have  occurred  among 
them  .^iiice  the  time  thev  were  undermined  bv  the  sea,  which  was 
priibably  toward.-?  the  cU»se  of  the  Second  lilai-iaKiir  lee-lloe  IV'riod  f 


♦  (';iit.  Sj.ratt.  K.N..  h:i>  iL  mtIImiI  ami  tiLun  il  a  n  in.ukalli'  rnaip  ot'  imI1.ii>  iif 
N".rMi:iuliti«;  Liin>->t«^:i»  at  Varna,  a>Mviatrvl  N\itli  rniiili  t-Ii-likr  jn.i-st-.  at-.il  with 
vt  r!i>.\jl  r<-nt>  irra^l.iallv  will,  niiiji  in  a  r.i  iu.liK>nrini:  I'litV-liki-  1  auk.  ^Ii.'W  in:;  llu» 
I'"*— .i;^'-i'i»n«litioi:>  1m  fut«  n  tlii-  li^^.^^nn  »1  rm-k  aiul  i-.!ati«l  *  »»li-.inu>.  Similar  praks 
;t!i'l  ]>il;ar>  "tantl  brn«ath  tin-  st-a  <in  tlio  lli»'r  i^t"  V.irna  I'ay.  Th.^uiili  iin-liniti  to 
;..  h.  vi  in  tlio*'-  Oulumnar  nu-ks  havinii  I'l-m  sliapivl  h\  •.\\\\\>'>^\Auvu'  -.Hiu^n.  ('apt. 
S|'r.!ft  I'-avt'S  thf  r,n«'>titiu  ojmii.  Sn-  (^uart.  .h'urn.  Ufol.  Si^-..  \nl.  \iii..  p.  71.  \»'. 
T!i'  tlitrtTt  nri-  of  limotono  ami  KiniKtunr  miij-t  ho  l-orur  in  nnn«l.  whiu  I'lMifra.sl- 
iii;:  lli-'.-^e  ."^hapul  ^l•ok-nla^^^■»;  of  Varna  with  iln>».»-  of  Urimliani. 

T  In  s-tveral  parts  of  tin-  Lak«-  I>i-.ti-ii'l  ((ir-at  l.an^ilali-.  t't»r  in-^tani'i-V  anil  I 
liav*-  n«>  il'^uht  rlMwluTi*,  nti'k**  sniontln  d  ami  naiiuUil  l'\  aiirii  nt  I'l.iiins  ha\t'  ni»t 
luin  vihiMy  ioujiheii»d  ly  atino.^ph«ric  a^r'-noy,  thoiijih  ditl'iTi  nt   parts  i.f  ih«-,. 
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As  we  gaze  on  this  wonderful  groop  of  insular  wrecks,  Yarjing 
in  form  from  the  solemn  to  the  grotesque,  and  presenting  now  the 
same  general  outlines  with  which  they  rose  above  the  Glacial  Sea, 
wo  can  scarcely  resist  contrasting  the  permanence  of  the  *  everlasting 
hills '  with  the  evanescence  of  man.  Generation  after  generation  of 
the  inhabitants  of  the  valleys  within  sight  of  the  eminence  on  which 
we  stand  have  sunk  beneath  the  sod  ;  and  their  descendants  can 
still  behold  in  these  rocky  pillars  emblems  of  eternity  compared 
with  their  own  fleeting  career,  but  fragile  and  transient  compared 
with  the  cycle  of  geological  events.  Though  the  Brimham  Rocks 
may  continue  invulnerable  to  the  elements  for  thousands  of  years, 
their  time  will  come ;  and  that  will  be  when,  by  another  submergence 
of  the  land,  the  ocean  shall  regain  ascendency  over  these  monuments 
of  its  ancient  sway,  and  complete  the  work  of  denudation  it  has  left 
half  finished. 


VI.  On  the  Physical  Featubes  op  the  Ck)AL-BASiN  Sottth 

OP  Wales. 

By  G.  Philijps  Bbvak,  Esq.,  F.G.S. 

THERE  is  not  in  Great  Britain  any  coal-field  so  characteristic  as 
that  of  South  Wales ;  nor  one  which  in  outward  appearance  so 
little  agrees  with  the  general  notion  as  to  what  a  coal-field  should  be 
like.  Instead  of  the  barren  and  monotonous  surface  that  we  usually 
find  in  Durham,  Staffordshire,  Lancashire,  or  Scotland,  we  find 
scenery  of  a  high  order, — lofty  hills,  romantic  dales,  broken  scaurs, 
and  woods  feathering  down  to  the  banks  of  the  streams  that  run 
brawling  to  the  Bristol  Channel.  It  is  a  wonder  indeed  that  tourists 
do  not  oftener  explore  these  gems  of  South-west  landscape,  particu- 
larly as  every  valley  is  now  accessible  by  railway.  Nor  is  it  meroly 
in  scenic  interest  that  the  basin  is  peculiar  ;  for  the  very  physical 
arrangement  which  gives  the  hill  and  dale  enables  much  of  the  coal 
to  be  won  by  level,  instead  of  pit,  thus  forming  a  marked  feature  in 
the  economy  of  the  working.  It  is  with  regard  to  this  physical 
geography  that  I  would  say  a  few  words,  as  viewed  in  relation  to 
the  geology  of  the  basin. 

If  we  look  at  a  geological  map  of  the  district,  we  shall  find  this 
coal-basin  to  be  of  an  irregularly  elliptical  or  pear  shape,  vnth  the 
broad  axis  of  the  pear  forming  the  Monmouthshire  and  Glamorgan- 
shire districts  towards  the  east  and  middle,  from  whence  a  rapid 
convergence  westward,  including  the  remaining  part  of  Glamorgan- 
shire and  Caermarthenshire,  forms  the  stalk.  The  boundaries  of  the 
basin  outside  the  limestone-escarpments  are  the  *  Old  Red  '  valleys 
of  the  Usk  and  the  Towey  on  the  north,  east,  and  west;  while 
the  Bristol  Channel  forms  the  basis  on  the  south.  Within  the 
basin  the  following  arrangement  prevails: — Sloping  southward  from 


rocks  are  of  unequal  PoftiKJSs,  and  though  they  rise  up  in  exposed  situations.  In 
discrediting  the  wonderful  extent  to  which  certain  rocks  may  resist  the  atmosplien^ , 
gtologists  do  not  take  their  mossy  covering  sufficiently  into  account. 
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Ute  limeslone-cscarpment  is  a  tolerably  nniform  moorland  plateau 
(fig.  V),  ftryiag  from  one  to  three  milea  in  breadth,  and  consisting 


— IMiHTtm  ahorlng  the  Httli  of  renniut  Buidibiiu,  with  Terrun  ou 

— . , .!...._..  thapUUmof  MUljtoiu^grit  i*  on  tho  right. 

of  Millstoac-grit  overlying  the  limestone.  At  the  line  where  the 
Coal-measurea  impinge  upon  the  grit,  forming  what  is  called  '  the 
North  crop,'  a  marked  depression  is  obaerred,  immediately  to  the 
■outh  of  which  rise,  pret^  abruptly,  lofty  ranges  of  Pennant  Sand- 
stone, forming  the  divisioaa  between  the  deep  parallel  Talleys 
through  which  tfie  rivers  that  rise  in  the  Millstone  table-land  ran 
due  south  to  the  Bristol  Channel.  This  depression,  which  therefore 
cuts  at  right  angles  the  heads  of  all  these  valleys,  has  been  taken 
advantage  of  by  railway  companies  to  accommodate  the  population 
and  mineral  tnifGc  of  the  lai-ge  ironwork  towns  on  '  the  North  crop.' 

The  peculiarity  of  the  Pennant  Hilb  consists  in  their  extraordi- 
nary similarity  in  outline  and  height,  as  abo  in  the  fact  that  they 
are  all  distinguished  by  a  series  of  terraces,  the  remains  of  ancient 
beaches  (fig,  1), 

Commencing  at  the  east,  we  have,  parallel  with  the  limestone  belt, 
1.  The  VaUey  of  the  Afon,  commencing  at  Blaenafon  and  leaving 
the  basin  at  FontypooL 

2.  The  Ebbw  Valleys,  running  from  Beaufort  and  Brynmawr 
respectively,  converging  at  Aberbccg,  and  emerging  at  the  Risca 
'  South  crop.'    (See  figs,  2  i     '  "" 


3,  The  Sirhowy  Valley,  from  Tredegar,  which  also  joins  that  of 
the  Ebbw  at  Risca. 
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4.  The  Rhymney  Valley,  with  ita  subsidiary,  the  Bargoed  Valley, 
has  its  outlet  near  Cardiff*. 

5.  The  Tftff  Vale,  from  Mcrthyr  to  Cardiff;  with  its  feeders,  the 
Bnrgocd  Taff,  the  Cyuon,  on  which  river  the  important  iroDwork 
town  of  Aberdare  is  situated,  and  the  Khondda  Valley,  which  joins 
the  TalT  at  Pontypridd,  and  runs  from  thence  in  a  north -westorly 
direction  towards  the  Neath  Valley. 

So  far  tliere  is  a  strilcing  parallelism  and  unifonnity  io  all  these 
valleys  ;  but  after  crossing  the  Taff  we  find  the  country  more  dis- 
turbed, and  tlie  physical  features  altered.  This  is  principally  owing 
to  the  Vale  of  Neath,  which,  though  rising  in  the  same  horizon,  and 
indeed  not  far  from  the  Taff,  takes  a  west- south -west  direction  to 
the  sea.  The  triangular  district  thus  formed  is  watered  by  streams 
of  shorter  course  and  smaller  volume,  such  as  the  Ogmore,  the 
Llytivi,  and  the  Afon,  which  flow  through  much  more  contracted 
vsllcys.  But  the  Neath  Valley  once  past,  the  parallelism  is  re-esta- 
Llishod ;  the  Tawe,  the  Lloughor,  and  the  Gwendraeth  Kivers  flowing 
tolerably  duo  south,  to  enter  the  channel  nt  Swansea,  Lloughor,  and 
Kidwelly  reepcctively.  So  much  for  the  river-Tslleys.  If  we  take 
the  loug  axis  of  the  basin,  we  sliall  find  two  depressions  intersecting 
the  river-valleys  at  right  angles:  1.  The  one  described  as  the 
'North  crop;'  and,  2.  A  more  important  one,  commencing  at  Ponty- 
pool,  and  running  past  Crumlin,  Newbridge,  Blackwood,  and 
Quaker's  Yard,  where  it  is  deflected  to  the  south;  as  far  as  the  latter 
place,  the  Great  Western  Bailway  has  seized  it  as  vantage-ground 
to  top  tt>e  centre  mineral  district,  and  to  reach  Merthyr  and  Aber- 
dare.  I  have  given  these  features  somewhat  in  detail,  as  it  is  neces- 
sary to  bear  thorn  in  mind  when  speculating  on  the  cause  of  the 
arrangement.  Sir  Henry  De  La  Beche,  in  his  masterly  r^«uai^  of 
the  Formation  of  Bocks  in  the  South-West  of  England  ('  Memoirs, 
Geological  Survey,'  vol.  i.),  i>oinls  out  that  a  tremendous  force  lias 
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acted  on  the  CoaUbasin  from  a  westerly  direction — in  other  words, 
from  what  is  now  Ireland — and  that,  as  might  naturally  be  expected, 
its  effects  would  bo  strongest  and  most  obvious  the  nearer  to  its 
source*  and  would  decrease  as  the  radius  became  wider.  Accord* 
inglj,  we  find  that  the  Pembrokeshire  beds  are  contorted  and 
displaced  more  than  any  others,  while  the  disturbances  are  evidently 
lessened  as  we  go  eastward.  If  we  suppose  a  large  area  of  tolerably 
uniform  surface  of  clays  and  shales,  more  or  less  recently  deposited, 
and  then  apply  to  it  a  pressure  (either  sudden  or  long-coo  tinned) 
in  any  given  direction,  we  shall  fiod  that  a  general  rumpling  or 
ridging  of  the  surface  would  take  place  ;  such  ridges  assuming  a 
certain  amount  of  parallelism  to  each  other,  and  depending  on  the 
direction  from  whence  the  pressure  was  exerted. 

The  general  arrangement  of  the  physical  features  of  the  South« 
Welsh  Coal-basin,  then,  are  probably  due  to  the  action  of  this  south- 
westerly force  during  the  deposition  of  the  Coal-measures.  I  say 
during  the  deposition,  because  1  cannot  help  thinking  that  it  took 
place  prior  to  the  deposition  of  the  Upper  Measures,  and  subsequent 
to  the  Lower  and  Pennant  beds.  It  is  probable  indeed  that  the 
whole  chemico-dynamical  force  to  which  the  lower  beds  were  subject 
caused  those  alterations  in  the  coal  by  which  the  beds  have  become 
steam-coal, — an  alteration  which  has  given  South  TVales  such  a  pro- 
eminence  as  a  steam-coal  basin.  \\  hether  or  not  the  Steam-coal- 
measures  are  due  to  this,  there  is  no  question  but  that  the  Upper 
Bfeasures,  where  found,  are  of  a  totally  ditiereut  character  to  the 
Lower  Measures.  In  Pembrokeshire,  whore  the  force  was  exerted 
most,  we  find  trap-rocks  in  the  immediate  vicinity  of  the  coal:  also, 
we  find  that  in  Ireland,  where  tlio  force  is  assumed  to  have 
originated,  the  same  identical  Lower  Measures  are  all  anthracitic. 
It  may  be,  however,  that  the  force  originated  in  Pembrokeshire,  or 
at  a  point  half-way  between  that  and  Ireland,  so  as  to  cause  tho 
anthracitic  qualities  to  be  formed  on  either  side  of  it ;  just  as  a  dis- 
turbance in  water  causes  a  ripple  on  every  side  equally.  In  Pem- 
brokeshire and  Caermarthenshire,  the  anthracitic  quality  gradually, 
but  surely,  decreases  as  we  pet  eastward  ;  and  finally,  in  the  ueigh- 
bimrhood  of  the  Rhymuey  Valley  it  is  lost  altogether ;  the  coals 
thence  to  the  '  East  ci*op  '  being  entirely  bituminous.  At  Aberdaro 
and  the  Vale  of  Neath,  which  is  about  half-way  between  Caermar- 
thenshire and  Rhymney,  we  find,  as  we  might  expect,  the  highest 
and  most  profitable  development  of  steam-coal,  being  neither  too 
anthracitic  nor  too  bituminous ;  where  we  do  find  the  upper  Coal- 
measures,  as  in  the  neighbourhood  of  Swansea  and  Llanelly,  tlH»y 
are  bituminous,  showing  the  very  revei*se  of  the  anthracitic  quality, 
and  that  they  could  not  have  been  subjected  to  the  same  treatment 
as  the  Lower  Measures.  I  therefore  conelmle  that  the  great  chemico- 
dynamical  force  which  operated  on  the  steam-coal,  and  in  all  proba- 
bility gave  the  coal-field  its  physical  features,  took  place  prior  to  tho 
deposition  of  the  Upi>er  Measures.  Almost  every  one,  if  not  every 
one,  of  the  parallel  valleys  has  a  main  fault,  generally  known  in 
the  neighbourhood  as  tho  *  big  fault,*  running  through  the  Lower 
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Measures,  but  which  does  not  particularly  aflfect  the  Upper  Measures, 
where  thej  nre  found.  For  instance,  in  Monmouthshire,  the  UppiT 
Measures  are  represented  by  only  one  seam  of  coal,  all  that  is  left 
from  the  effects  of  denudation.  This  is  the  *  Mynyddwslwyn  vein 
of  red  ash,'  or  Miouse-coal ;'  and  although  it  is  riddled  with  faults, 
they  arc  merely  local  ones,  and  have  no  connection,  I  imagine,  with 
those  of  the  Steam-measures,  which  lie  several  hundred  yards  lower, 
the  Middle  or  Pennant  Measures  intervening.  These  main  or  big 
faults  running  down  the  valleys  have  formed,  or  at  all  events 
influenced,  the  drainage  lines,  and  have  thus  given  a  decided  groove 
for  denudation  to  work  upon  afterwards.  The  depression  running 
at  right  angles  across  the  field  appears,  with  great  probability,  to  bo 
connected  with  the  great  saddle  or  anticlinal  which  commences  in 
Monmouthshire  at  Newbridge  (a  little  below  Crumlin),  and  runs 
across  the  basin  to  the  Rhondda  Valley,  thence  to  Maesteg  in  the 
Llynvi  Valley,  finally  dying  out  at  LUanelly  in  Cacrmarthenshire ; 
having  the  effect,  as  Sir  Henry  De  la  Bechc  has  shown,  of  bringing 
the  Low(M'  Measures,  which  should  be  at  their  deepest,  to  the 
surface,  nnd  thus  enabling  the  coals  to  be  easily  won  at  Maesteg, 
where  a  large  ironwork  town  has  arisen  in  consequence. 

The  presence  of  this  anticlinal  is  manifested  by  the  appearance  of 
the  Cockshot-rock  (although  it  is  not  known  in  Monmouthshire 
under  that  name) ;  a  white  quartzoso  sandstone,  which  has  evidently 
been  altered  and  thrown  up  in  connection  with  the  anticlinal  and  the 
disturbed  superficial  cross  valleys  that  I  have  named,  and  at  the 
same  time,  I  imagine,  as  when  all  the  parallel  north  and  south 
valleys  were  formed  ;  and  this  was  the  principal  event  in  the 
geological  history  of  tlie  Coal-field,  which  we  may  therefore  suppose 
to  be  summed  up  as  follows : — 

1.  The  deposition  of  the  coal-beds,  with  all  their  attendant  clays, 
shales,  and  sandstones. 

2.  The  repeated  subsidence  of  the  strata  thus  formed,  so  as  to 
allow  a  repetition  of  the  process. 

3.  The  occurrence  of  the  grand  force  which  gave  the  change  to 
the  Measures  already  formed,  and  the  outline  of  the  topographical 
features. 

4.  The  deposition  of  the  Upper  Measures. 

t5.  The  gradual  elevation  of  the  Coal-field  by  slow  and  successive 
stages, — the  proof  of  this  being  seen  in  the  uniformity  of  height  and 
outline,  and  the  occurrence  of  terrace-beaches  in  the  Pennant  Hills, 
each  terrace  marking  a  period  of  rest. 

6.  The  denudation  which  has  carried  off  on  the  east  nearly  all  the 
Upper  Measures,  and  over  the  whole  of  the  basin,  has  left  them  in 
a  fragmentary  condition.  From  the  discovery  by  Sir  W.  Logan  of 
coal-pebbles  and  detritus  in  Carboniferous  beds  of  evidently  more 
recent  formation,  it  is  not  likely  that  denudation  has  been  limited 
to  one  period  ;  but  has  taken  place  at  different  times.  It  is  easy  to 
conceive  how  the  harder  material  of  the  Pennant  rocks  escaped, 
while  the  softer  shales  of  the  river-valleys  were  washed  away;  eacli 
denudation-period  contri])uting  to  scoop  out  and  deepen  the  valley, 
the  direction  of  which  had  already  been  given  by  the  great  pressure. 
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I  have  only  attempted  to  give  an  outline  of  the  thoughts  which 
have  BO  often  struck  me  when  geologizing  in  the  South  Welsh  Coal- 
field, and  which,  while  adding  to  the  interest  of  the  more  minute 
details,  really  form  the  framework  on  which  the  details  depend. 


VIL  Geological  Notes  on  the  Mountain-limestone  op 

Yorkshire. 

By  G.  R  RoBEnTS,  Esq.,  F.G.S.,  &c 
[Plate  v.] 

"DROBABLY  few  geologists  pass  through  Yorkshire  en  route  for 
-'-  the  North  without  paying  a  visit  to  the  large  and  most 
interesting  museum  illustrative  of  local,  as  well  as  of  general,  British 
Geology,  formed  by  Mr.  Edward  Wood,  F.G.S.,  of  Richmond.  The 
joint  papers  by  Prof.  L.  de  Koninck  (of  Li^ge)  and  Mr.  Wood  on  the 
new  and  remarkable  genus  of  Crinoids,  named  by  De  Koninck 
fFbodocrinus,  in  honour  of  their  enterprising  discoverer,  which 
appeared  in  the  'Geologist'*  and  other  scientific  journals,  have  given 
the  genus  an  important  standing  among  Crinoidea  ;  but  since  that 
publication  of  the  material  acquired  by  Mr.  Wood  he  has  been  so 
fortunate  as  to  add  extensively  to  his  fine  collection,  chiefly 
through  the  kindness  of  his  friend  and  neighbour  Mr.  Brown,  J.P., 
who  opened  quarries  on  his  estate  at  Ilohvith  for  the  sole  purpose 
of  aiding  the  researches  of  Mr.  Wood ;  and  the  wall-cases  in  the 
museum  devoted  to  these  fine  Crinoids  now  present  a  wonderful 
richness  of  fossil- wealth.  Amongst  many  other  fine  specimens 
I  would  chiefly  notice  the  exceedingly  beautiful  specimen  of 
FFoodocrinus  cxpajisus,  which  is  not  only,  beyond  doubt,  the  finest 
ever  found,  but  has  a  peculiar  interest  from  the  fact  of  its  retaining, 
in  a  purple-coloured  suff'us ion  on  the  tips  of  some  of  the  rays,  which, 
w^ith  their  attendant  fringe  of  pinnules,  terminate  the  arms,  some 
indication  of  the  animal  substance  which  clothed  them.  Tiiis  colour 
is  probably  due  to  a  phosphate  of  manganese.  As  this  specimen  is 
thus  doubly  interesting,  I  am  much  indebted  to  Mr.  Wood  for  permis- 
sion to  have  it  figured  in  illustration  of  my  remarks. 

It  may  be  useful  to  remark  that  six  species  of  Woodocrinus  have 
\yeQn  determined  from  Mr.  Wood's  collection,  together  with  tho 
following  genera  and  species  from  the  same  Mountain-limestone 
locality  : — Hydreionocrinus  Woodianus^  De  Koninck,  described  in 
•  Bulletin  Acad.  Roy.  Bruxelles,'  and  in  tho  *  Geologist,'  vol.  i. 
p.  146 ;  C/ieirocHfius  Kofiinckii,  MS.  Salter,  and  C,  JlageUum, 
MS.  Salter  ;  together  with  new  undescribed  species  of  the  genera 
AlispilocrinuSy  Platycrinus,  and  Poteriocrinus. 

It  is  necessary  to  observe  that  the  figure  given  in  the  *  Geologist' 
for  January  1858  (vol.  i.  pi.  2)  of  lyoodocrinus  expaiisus  was  a 
restoration  from  an  imperfect  specimen,  which  merely  gave  indica- 
tions of  the  column,  and   was  very  imperfect  in   its   pelvic   plates. 
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The  figure  now  given  of  the  species  may  be  therefore  considered  as 
representative. 

While  staying  with  Mr.  Wood,  I  had  an  agreeable  ezcarsion  to 
the  lead-mines  of  Old  Gang,  in  the  higher  and  wilder  parts  of  Swale- 
Dale,  being  guided  over  this  really  wonderful  district  by  its  pro- 
prietor, Sir  George  W.  Denys,  Bart.  The  excessively  steep  and  rugged 
combs  which  characterize  this  dale  afford  some  exceedingly  fine 
geological  sections  in  the  Mountain-limestone  series,  but  are  so 
trying  to  the  physiquey  that  I  must  be  pardoned  if  I  brought  away 
few  notes  beyond  a  general  sense  of  the  remarkable  characters  of  the 
k-ad-bcaring  rocks.  Galena  is  the  ore  worked,  in  lodes  of  very 
variable  richness.  The  distance  of  the  mines  from  any  railway,  and 
the  necessary  expenses  of  cartage,  are  against  them ;  else  I  scarcely 
know  a  lead-bearing  district  in  England  which  might  compete  with 
this,  were  the  veins  fully  explored,  and  were  there  such  facilities 
of  carriage  for  the  ore  (or  smelted  metal)  as  a  railway  passing  the 
district  would  give. 

Much  has  been  said  about  the  occurrence  of  copper  in  the  Moun- 
tain-limestones of  the  North  Riding.  I  fear  that  any  copper-ores 
worked  within  the  acknowledged  geological  limits  of  these  rocks,  will 
bring  but  little  of  the  nobler  metal  to  the  pockets  of  their  owners  ; 
but  as  an  amateur  mineralogist,  I  was  greatly  interested  in  a  splendid 
specimen  of  chrysocoUa,  of  very  pure  quality,  obtained  shortly  before 
my  visit  by  Sir  G.  W.  Denys  from  his  mines  at  Roughten  Gill,  Calbeck. 
It  more  nearly  resembled  in  colour  and  lustre  the  chrysocolla  of 
Siberia  than  that  ol  Cornwall. 


Mineral  Waters  considered  in  their  Relations  with 
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The  temperature  of  mineral  waters  varies  extremely.  Some  are 
cold, — probably  (according  to  M.  Lecoq)  cooled  in  rising ;  most  of 
them  are  warm.  Some  are  boiling,  bursting  out  at  the  bottom  of 
the  sea,  and  bubbling  up  at  the  surface.  At  a  small  depth  below  the 
earth's  surface  the  temperature  of  some  thermal  springs  is  far  above 
the  boiling-point  of  water.  The  Auvergne  springs  do  not  rise 
above  82°  C.  (180°  F.),  but  they  are  believed  by  M.  Lecoq  to  have 
been  higher  when  the  volcanos  were  active.  In  the  Pyrenees  the 
hottest  s^prings  do  not  exceed  78°  C.  (172^°  F.).  M.  Daubree  has 
estimated  the  quantity  of  heat  emitted  by  45  French  springs,  whose 
volume  is  approximately  known,  as  sufficient  to  melt  a  film  of  ice, 
at  the  temperature  of  0°  C.  (32°  F.),  having  a  thickness  of  0°»*00000324 
(•0001275  inch.).  This  is  certainly  a  very  small  quantity,  but 
M.  Lecoq  speculates  on  the  much  greater  influence  of  hot  sprin<»8 
during  earlier  geological  periods. 

The  contents  of  mineral  waters  vary  also  both   in   nature  and 
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qoandtj.  Some  contain  hardlj  anj  appreciable  residae;,  others  mora 
than  100  grammea  a  litre  (nearly  20  ounces  a  gallon).  By  chemical 
inTeatiffation,  and  above  all  by  spectral  analysis,  they  have  already 
been  found  to  contain  all  the  metalloid  elements  except  selenium 
and  tellurium,  and  21  of  the  metallic  elements.  The  quantity  of 
solid  matter  brought  to  the  surface  by  the  mineral  springs  of  the 
central  plateau  of  France  in  one  year  is  upwards  of  8,000  tons. 

Of  the  gases  contained  in  mineral  waters,  two  (oxygen  and  hydro- 
gen) are  tibe  constituents  of  water.  Both  are  common ;  but  neither 
of  uiem  occurs  in  a  simple  state.  Nitrogen  is  also  very  common* 
M.  Lecoq  is  inclined  to  refer  the  origin  of  these  to  the  distant  epoch 
when,  as  he  believes,  the  springs  were  much  more  abundant  than  they 
now  are.  Ammonia  and  carbonic  acid  are  both  present,  separately  and 
combined.  Sulphur  and  sulphurous  acid,  often  combined  with  hydro* 
gen,  are  also  common.  These  sulphurous  combinations  are  believed 
to  have  an  organic  origin,  but  diey  are  referred,  as  usual,  by  our 
author  to  his  great  subterranean  laboratories  beneath  the  sone  of 
primitive  rocks,  where,  as  he  believes,  the  water  is  mineralized. 

Tellurinm,  chlorine,  iodine,  chromium,  fluorine,  phosphorus  and  ar- 
senic, either  native  or  in  combination,  are  next  specified,  and  examples 
of  their  presence  given.  Most  of  them  are  common.  Boron  (boracic 
acid)  is  also  familiar;  and  silicon  is  universaL  The  phenomena 
accompanying  the  presence  and  deposit  of  silica  are  carefully 
described,  and  the  same  remark  applies  to  carbon  and  carbonic  acid. 
Most  of  the  facts  have  been  previously  recorded ;  but  they  are  here 
conveniently  grouped,  and  the  theoretical  views  of  the  author  are 
again  brought  in.  He  believes  that  the  first  important  (?)  introduc- 
tion of  carbonic  acid  dates  from  the  deposit  of  the  Carboniferous 
Limestone  (p.  123).  The  term  grauwacke,  now  almost  extinct,  serves 
to  include  the  whole  of  the  vast  Devonian,  Silurian,  and  Laurentian 
series ;  and  in  these  limestones  are  practically  ignored  by  our  author. 
In  a  subsequent  chapter  bitumens  arc  considered.  With  these  and 
other  hydro-carbons,  M.  Lecoq  seems  chiefiy  familiar  so  far  as  his 
own  district  of  Central  France  is  concerned ;  but  he  gives  an  outline- 
account  of  the  discovery  of  oil-wells  in  America,  and  their  develop- 
ment up  to  1861.*  Like  other  substances  rising  from  the  earth  in 
springs,  bitumens  are  here  referred,  not  to  an  organic  source,  but  to 
the  great  depths  of  the  earth  for  their  origin. 

Potassium,  lithium,  rubidium,  caesium,  thallium,  glucina,  have  all 
been  obtained  either  from  mineral  waters,  or  from  positions  tliat  render 
their  presence  in  such  waters  almost  certain.  Potassium  is  very 
common ;  the  others,  until  lately,  were  rare  or  unknown.  Lithium 
is  now  very  generally  recognized  by  the  aid  of  spectrum-analysis 
Many  of  the  salts  of  sodium,  besides  the  chloride  (common  salt),  are 
met  with.  They  are  among  the  substances  most  generally  distri- 
buted in  water,  both  on  and  beneath  the  surface.  The  carbon- 
ate, nitrate,  and  sulphate  of  soda  are  those  chiefly  noticed.     The 


*  The  exports  from  American  ports  now  amoant  to  about  twenty  million  gallons 
tnnuallj. 
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circumstances  under  which  rock-salt  and  various  combinations  of  salt 
are  found  are  carefully  described  (ch.  xiii.).  Emanations  from  the 
interior  of  the  earth  (whatever  and  wherever  that  may  be)  are 
believed  to  be  the  sources  of  salt  as  well  as  of  other  contents  of 
springs.  In  another  chapter  M.  Lecoq  expresseB  his  belief  that  the 
sea  was  originally  fresh,  and  has  become  Salter  as  time  advanced. 

The  salts  of  lime  and  magnesia  naturally  occupy  a  considerable 
space  in  any  account  of  mineral  waters  and  their  operations.  They 
are  universally  distributed,  and  in  various  forms.  We  do  not,  how- 
ever, observe  anything  of  novelty  in  reference  to  this  subject.  The 
salts  of  aluminium  are  also  found  in  water;  and  as  these  are  largely 
deposited  in  various  forms,  often  very  complex,  wherever  hot  water 
has  passed,  they  admit  of  very  interesting  exemplification.  The 
work  done  by  Deville,  Daubree,  and  other  chemists,  is  quoted;  and 
the  subject,  which  is  one  of  great  interest,  is  treated  in  reference  to 
mineral  veins. 

Of  the  metals  proper,  a  considerable  number  are  found  in  mineral 
springs.  M.  Lecoq  quotes  several  localities  where  salts  of  manga- 
nese occur;  and  iron  is  well  known  to  be  almost  universal.  Cobalt 
and  nickel  have  been  found  at  Boulou.  Zinc  and  cadmium  are 
probably  present  in  mineral  waters  near  deposits  of  calamine;  and  the 
same  m^iy  be  said  of  chromium.  Molybdenum,  tungsten,  and  vanadium 
are  not  rare;  and  antimony  is  occasional.  Tin,  titanium,  copper,  lead, 
silver  and  gold,  have  all  been  detected  in  water ;  and  some  of  them 
are  common  in  thermal  springs. 

Organic  matter  has  been  found  in  mineral  waters :  it  has  been 
recognized  under  various  names — barregine^  glairine,  &c. ;  its  pro- 
perties being  different  from  different  springs.  M.  Lecoq  finds  in 
this  substance  additional  evidence  in  favour  of  his  view  that  mineral 
waters  proceed  from  beneath  all  stratified  and  other  rocks  forming 
the  crust  of  the  earth;  for  he  regards  thcbC  organic  bodies  as  remains 
of  the  earliest  forms  of  life  introduced  upon  the  globe.  According 
to  M.  Filhol,  who  has  examined  these  substances,  they  are  most 
abundant  in  the  hottest  springs.  A  spring  at  Aries  is  estimated  to 
yield  7o4  kilo.  (1,663  lbs.)  a  day  of  organic  matter;  another  at 
Thuies  2,800  kilo.,  6,176  lbs.  (55  cwt.)  a  day.  These  results  cannot 
be  altogether  depended  on.  The  source  of  this  organic  matter  is  by 
no  means  clear ;  and  the  phenomenon  is  one  of  extreme  interest. 

Mineral  springs  are  not  without  changes.  Their  temperature, 
although  generally  constant,  is  subject  to  modification;  for  some 
have  increased,  some  have  diminished,  within  the  limits  of  observa- 
tion. Earthquakes  have  not  unfrequently  affected  hot  springs.  Tlie 
volume  of  water  delivered  also  changes  in  some  cases  with  altera- 
tions of  the  pressure  of  the  atmosphere,  and  more  frequently  or 
markedly  by  earthquakes.  Periods  of  long  intermission  in  the 
running  of  such  springs  are  not  unknown ;  and  alterations  in  the 
mineral  contents  have  been  observed  in  some  very  remarkable  cases. 
That  mineral  waters  produce  very  important  results  on  the  rocks 
they  traverse,  has  long  been  known.  They  often  disintegrate,  and 
sometimes  decompose,  even  porphyries  and  granite;   they  change 
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jupera  into  earthy  minerals  of  very  different  api>earance,  and  silicify 
wood  and  other  organic  bodies.  In  the  same  way,  water  has  cer- 
tainly produced  very  considerable  and  special  deposits  in  mineral 
▼einsy  being  indeed  the  chief  agent  in  their  metamorphism.  There 
can  be  no  doubt  that  water  has  had  much  to  do  in  all  phenomena 
connected  with  the  deposit  of  minerals  in  crevices  and  veins. 

Distinct  relations  may  often  be  traced  between  mineral  springs 
and  volcanic  disturbances ;  and  M.  Lecoq  sees  in  this  something  to 
confirm  him  in  his  view,  often  expressed,  that  lavas  proceed  from 
below  all  metamorphic  rocks,  including  granites.  In  finally  treating 
of  the  origin  of  mineral  springs,  he  recapitulates  some  of  the  prin- 
cipal points  alluded  to  in  the  early  chapters  of  his  book,  and  quotes 
M.  Pissis  and  his  observations  on  the  Andes  as  confirming  the  views 
lie  has  expressed  concerning  the  Auvergne  district.  He  concludes 
with  a  brief  resume  of  his  arguments.  We  must  leave  our  readers 
to  examine  these  for  themselves,  if  they  are  inclined  to* do  so.  The 
book  is  interesting,  though  much  of  the  matter  has  already  appeared; 
and  the  theory,  if  not  original,  is  pertinaciously  advocated.  There 
is  no  doubt,  however,  that  a  careful  and  exact  study  and  record  of 
the  main  facts  concerning  important  groups  of  mineral  springs 
would  bo  very  valuable,  both  immediately  and  as  a  standard  of 
comparison  hereafter.  Such  a  record  is  commenced  in  France,  and 
should  be  made  in  other  countries  also. — D.  T.  A. 


Elements  opGeolooy;  or,  the  Ancient  CirANr.Es  of  the  Earth 
AND  its  Inhabitants,  as  illustrated  iiv  (jEOLCXiiCAL  Monu- 
3IENT.S.  By  Sir  Charles  Lyell,  linrt.,  F.R.S.,  &c.  Sixth  Edition, 
fjreatly  enlarged,  and  illustrated  with  770  Woodcuts.  8vo.  pp.  794 
London :  Murray.  1865. 
rrillE  first  edition  of  this  work  was  an  ex])anded  form  of  one  of 
J-  the  chapters  of  the  author's  *  PrinciplcH,'  and  was  tenned  the 
'Elements  of  Geology;'  it  subsequently,  in  Hovcral  editionH,  was 
enlarged  more  and  more  as  the  *  Manual ;'  and  now,  having  absorbed 
the  several  Supplements  publislied  since  its  Fifth  Edition  in  1855,  it 
again  com<'S  before  us  as  tho  *  Elements,*  carefully  elaborated  by  its 
di.^tinguiBhed,  experienced,  and  enthu>iastic  author,  especially  in  his 
own  lines  of  research.  We  do  not  sec  nnieh  alteration  in  the  first 
nine  chapters  ;  but  tho  *  Tabular  View  of  the  Fossiliferous  Strata,' 
pp.l()2-106,  has  been  re-planned,  with  some  improvements.  Chapters 
x.-xiii.,  which  follow,  treating  of  ^Recent  and  Post- Pliocene  Periods,' 
and  including;  Fossil  Man  and  the  Anti(iuity  of  the  Human  Hace,  Lake- 
dwellings,  History  of  Caves,  Glacial  Conditions,  and  all  the  interest- 
ing facts  and  questions  thereto  belonging,  arc  re-written,  and  full  of 
valuable  material,  which  the  author  has  collected  with  care  and  judg- 
ment, and  conscientiously  verified  by  personal  research.  In  his 
^veil-known  *  Geological  Evidences  of  the  Antiquity  of  Man'  (in  three 
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editions,  with  Appendices)  Sir  C.Lyell,  of  course,  treats  far  more  fully 
of  these  very  interesting  and  ditficult  subjects;  and  that  work  is 
freely  referred  to  in  the  '  Elements.'  As  the  origin  of  some  lakes  is 
now  a  question  among  Geologists  and  Glacialists,  we  particularly 
recommend  the  former  to  study  LyelFs  suggestive  explanation  of  the 
conversion  of  valleys,  here  and  there,  into  lakes  during  and  in  con- 
sequence of  the  oscillations  of  level  that  mountain -sides  and  the 
lower  country  must  have  suffered  (pp.  168,  &c.).  The  Tertiary  Beds, 
ever  a  favourite  study  with  the  author,  have  three  chapters  and 
much  consideration,  especially  as  regards  the  Fossil  Plants  of  the 
Miocene  Beds  of  Switzerland,  those  of  CEningen  in  particular,  as 
worked  out  so  abundantly  by  O.  Heer  in  his  *  Flora  Tert.  HelvetisB,' 
&c. ;  and  Sir  Charles  argues  that  probably  too  great  a  distinction 
between  Miocene  and  llecent  Plants  and  Insects  has  been  made, 
since  there  is  a  greater  proportional  resemblance  between  Miocene 
Molluscs  and'those  of  recent  times;  Conchologists  having  determined 
one- third  of  the  Upper  Miocene  Shells  as  still  living,  whilst  all  the 
IMnnts  and  Insects  are  regarded  as  being  extinct.  What  Botanists 
have  done  and  can  do  for  Geology  is  shown  in  the  account  of  tlio 
•  Miocene  Atlantis '  (pp.  2G5y  &c.). 

In  the  account  of  the  Secondaiy  Formation  (Chapters  xvii.-xxii.) 
we  have,  as  additions  and  improvements,  some  new  Fossils, — some 
statistics  of  the  Jurassic  Fossils  (after  Etheridge), — ^renewed  and 
forcible  arguments  as  to  the  marine  denudation  of  the  Wealden  arcii, 
— some  remarks  on  the  Triassic  Rocks  as  classified  by  the  Geologists 
of  Austria  and  Bavaria, — the  Triassic  relationship  of  the  Coal-fields 
of  Ejistern  Virginia  and  of  the  *Dolomitic  Conglomerate'  of  the 
West  of  England.  We  miss,  however,  the  valuable  inferences  that  have 
been  drawn  by  Godwin-Austen  from  the  presence  of  drifted  coal  and 
granite  in  the  Chalk ;  and  we  protest  against  the  less  general  though 
British  term  *  Penarth  Beds '  (see  also  the  Table  at  p.  104)  being 
substituted  for  the  well-chosen  '  Rhsetic,'  and  especially  against  the 
latter  being  referred  to  Mr.  Charles  Moore  (who  judiciously  adopted 
it)  instead  of  to  Giirabel  (p.  439).  In  several  respects,  we  remark 
that  this  Chapter  xxii.  (on  the  Trias)  is  one  of  the  least  satisfactory 
of  the  improved  portions  of  the  *  Elements.* 

Chapter  xxiii.,  on  the  Permian  Beds,  we  must  pass  over.  Like  the 
Sleeping  Beauty  in  the  Wood,  here  it  remains  as  formerly,  waiting 
the  loving  touch  that  is  to  vivify  it,  in  the  next  edition  perhaps,  and 
give  it  the  warmth  and  fullness  of  which  it  is  capable.  The  many 
cuts  in  its  few  pages  look  like  jewels  bestowed  where  there  is  no 
love ;  a  revised  and  fuller  text  would  be  a  better  setting  for  them, 
and  more  worthy  of  Permia,  whose  dominion,  wide  as  it  was,  has 
lately  been  enlarged. 

The  important  additions  to  our  knowledge  of  the  Fauna  of  the  Car- 
boniferous Period,  due  to  Dr.  Dawson  and  Sir  Charles  himself,  are 
necessarily  prominent  in  Chapter  xxv.  ;  as  also  the  remarkable  series 
of  Professor  Huxley's  new  Coal  Reptiles,  Loxomma^  Pholidogasier^ 
and  AnthracosauruSy  together  with  Mr.  Marsh's  EosauruSy  all  Laby- 
rinthodonts.    The  *  Devonian  '  Chapter  has  been  enriched  with  homo 
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ind  foreign  matter,  especially  as  regards  Professor  Huxlej*s  'Old 
Red  ^sheSy'  and  Dr.  Dawson's  remarkable  and  important  new  plant 
thePftlopAifliem,  which  characterizes  *  Devonian'  nnderdays  through- 
ont  g^reat  areas  in  Canadian  North  America.  The  Teierpeiom  and 
other  Beptiles  of  the  Elgin  Sandstones  are  banished  by  Sir  Charles 
(on  good  grounds^  we  think)  from  the  Devonian  list.  Silurian  and 
CaoiDrian  rocks  and  fossils  have  a  careful  exposition  in  Chap,  zzvii., 
the  Cambrian  group  being  made  to  comprise  the  Tremadoc  Slates, 
Lingularflags,  Hariech  Grits,  and  Llanberis  Slates :  the  Huronian 
and  Laorentian  rocks  are  also  noticed,  the  last  being  newly  of 
interest  on  account  of  its  Eosoan  marble,  lately  discovered  by  the 
State-geologists  of  Canada  ;  but  the  great  extent  of  the  Laurentian 
in  Europe  and  the  British  Isles  is  hardly  alluded  to. 

The  Chapters  on  Volcanoes  and  Volcanic  Rocks  have  again  pro- 
fited hj  the  results  of  the  author^s  repeated  visits  to  this,  one  of  his 
most  nvonrite  fields  of  labour ;  and  in  the  working  out  of  the  age 
(Upper  Miocene)  of  the  igneous  outbursts  of  the  Canaries,  Madeira, 
ind  the  Azores,  we  see  how  Geologists  can  help  each  other,  the  good 
results  of  co-operative  science,  and  the  happy  application  of  the 
labours  of  at  least  eight  naturalists  and  geologists  to  the  geological 
kistory  of  this  important  volcanic  area.  In  treating  of  '  Metamor* 
phism,'  to  which  indeed  Sir  Charles  long  ago  gave  distinctness  as  a 
special  condition  of  rocks^  he  has  not  forgotten  to  give  weight  to  the 
'hydro-thermal '  notions  advanced  of  late  years,  but  warns  us  against 
iccepting  them  too  freely.  Plutonic  rocks,  cleavage,  and  mineral 
veins  are  also  treated  of  in  connection  with  this  part  of  the  subject ; 
and  we  may  remark  that  the  structure  of  the  Isle  of  Arran,  remodelled 
after  Dr.  Bryce's  latest  researches,  is  made  to  illustrate  the  relative 
ages  of  certain  fossil iferous,  volcanic,  plutonic,  and  metamorphic 
rocks,  still  more  clearly  than  heretofore. 

The  'Elements'  is  a  systematized  exposition  of  the  strata  and  other 
rocks,  worked  out  with  special  reference  to  Organic  Remains  :  the 
probable  inferences,  however,  as  to  the  old  lands  and  eeas,  that  may 
be  drawn  from  the  organic  remains,  and  from  the  several  deposits 
imbedding  them,  are  rather  left  to  the  student  than  offered  by  the 
writer;  and  the  disentanglement  of  the  complicated,  overlapping, 
shifted,  folded,  and  altered  strata,  in  every  formation,  are  left  in  great 
part  to  the  practical  explorer  and  to  special  works  on  the  subject. 
Yet  the  student  has  in  Lyell  such  a  trustworthy,  intelligent,  and 
philosophic  guide,  full  of  old  lore  and  rich  with  modern  facts,  that  he 
must  welcome  him  heartily,  and  eagerly  follow  him  among  the  relics 
of  the  past,  and  in  studying  to  good  advantage  the  geological  monu- 
ments of  the  ancient  changes  of  the  earth  and  its  inhabitants. 

Biographical  Notice  op  the  Rev.  David  Ure,  with  an 
exahination,  critical  and  detailed,  of  his  histort  of 
RuTHERGLEN  AND  East  Kilbride.  By  JoHN  Grat,  Memb. 
Phil.  Soc.  Glasgow.     8vo.     Glasgow:  1855.     Pp.59. 

UNDER  the  above  title  we  have  a  brief  life-sketch  of  a  Scottish 
geologist  and  naturalist  of  the  seventeenth  century.    David 


1 70  Reviews  —  Ure*s  Biography. 

Urc,  like  many  of  his  couutrjmou  of  note,  had  his  position  to  make 
in  the  world.  He  was  an  operative  weaver,  as  was  his  father 
before  him, — and  just  as  Hu|;h  Miller  was  a  stonemason.  Bat,  like 
the  latter,  he  had  a  strong  thirst  for  other  knowledge  than  that  of 
his  profession.  He  sought  and  obtained  a  good  education.  He  was 
schoohnaster  a  while.  Then  he  procured  licence  to  preach,  and 
became  assistant  to  the  minister  at  Kilbride,  with  a  salary  of  ten 
pounds  a  year  and  his  maintenance.  While  thus  situated  he  liad, 
or  made,  opportunities  for  gratifying  his  love  for  natural  history. 
He  worked  hard  at  the  geology  of  his  parish  and  that  of  Rutherglen. 
He  investigated  after  a  fashion  that  was  somewhat  novel  in  those 
days  ;  for  it  was  then  customary  to  write  about  the  earth  and  its 
origin  without  examining  it.  But  David  Ure  went  grubbing  and 
poking  about  among  the  rocks  exposed  on  the  hills  and  in  the  glens 
of  Western  Scotland,  collecting  fossils  and  facts  relating  to  physical 
geology — thereby  seeing  things  as  they  were,  and  not  as  they  might 
or  ought  to  have  been.  The  result  of  these  investigations  he  pub- 
lished in  the  work  by  which  he  is  now  so  well  known, — 'The  His- 
tory of  Rutherglen  and  East  Kilbride.' 

There  must  have  been  something  decidedly  practical  in  the 
appearance  of  Ure  during  his  field-workings.  Short  of  stature  and 
a  hard  walker,  he  could  withstand  almost  any  amount  of  fatigue.  A 
great-coat,  with  one  large  pocket  for  specimens  and  another  for 
bread  and  cheese,  usually  accompanied  him.  A  bit  of  sward  beside 
a  spring  as  usually  formed  his  dining-place ;  though  on  rare  occa- 
sions, when  he  felt  inclined,  or  could  afibrd  to  dissipate,  he  would 
eat  his  cheese  and  bread  in  the  kitchen  of  some  village  ale-house. 
Along  with  him  he  carried  a  tin-box  for  stowing  plants;  a  large 
cudgel,  armed  with  steel,  so  as  to  serve  both  as  spade  and  pickaxe; 
a  few  small  chisels  and  other  tools ;  a  blowpii)e,  with  its  appurte- 
nances ;  a  small  chemical  apparatus,  optical  instrument^  &c.  His 
friends  called  him  a  walking-laboratory;  and  certainly  he  must  have 
looked  rather  like  something  of  the  sort  when  so  accoutred. 

In  179G,  Lord  Buchan  presented  him  with  a  living  in  Linlithgow- 
shire.    Two  years  afterwards  he  died. 

lire's  *  History  of  Rutherglen  and  East  Kilbride'  describes  the 
anti<}uities  as  well  as  the  natural  history  of  these  parishes.  Eleven 
of  the  plates  arc  devoted  to  illustrating  the  Carboniferous  fossils 
which  he  had  collected  ;  and  these  are  so  carefully  delineated  as  to 
be  easily  identified  by  modern  palaeontologists.  From  the  illus- 
trations it  is  evident  that  Ure  Jcnew  and  figured  between  eighty  and 
ninety  species  of  Carboniferous  vegetable  and  animal  fossils,  which 
have  been  since  rediscovered  and  named  after  tlie  Linnean  method 
by  pother  authors.  Among  the  fossils  figured  are  some  species  of 
bivalve  Entomostraca,  the  minuteness  of  which  shows  that  Ure 
observed  small  things  as  well  as  great.  It  is  only  within  the  last 
few  years  that  attention  has  been  again  drawn  to  these  interesting 
though  minute  fossils;  more  than  thirty  sj)ecies  of  which  have  been 
lately  discovered  in  the  Carboniferous  strata  of  the  West  of  Scotland, 
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bj  thdM  irbo  are  worthy  saccesaors  of  David  lire  in  the  work  of 
geological  research.  The  work  before  us  gives  the  accepted  names 
of  the  fossils  figured  and  described  by  Ure. 


On  THS  Gbolooigal  Stbucturb  of  Pabts  of  the  Districts 
or  Salbx,  TfiicmNOPOLT,  Tanjore,  and  Sodth  ARCOTy  in 
TMTAT^itAw  Presidency  (being  the  Area  included  in  Sheet 
79  or  THB  Indian  Atlas).  By  W.  King,  Jun.,  and  B.  Bbuob 
FooTBy  of  the  Geological  Survey  of  India.  8vo.  1864.  Williams 
and  NoBGATEy  London. 

THIS  is  the  second  [mrt  of  the  fourth  volume  of  the  '  Memoirs  of 
the  Geological  Survey  of  India^'  published  under  the  superin* 
tendence  of  Dr.  Oldham,  who  has  presided  over  the  Indian  Survey 
unoe  its  commenoementy  and  is  ably  assisted  by  several  gentlemen 
sent  oat  from  this  country,  most  of  whom  have  received  their  scien- 
tific  training  in  the  School  of  Mining  in  London  and  Dublin.  As  in 
this  country,  the  Geological  Survey  of  India  is  preceded  by  the 
Trigon<mietricaly  which  n>rms  the  basis  of  it  The  scale  upon  which 
the  maps  are  published  is  4  miles  to  1  inch,  and  each  sheet  of  the 
Indian  Atlas  represents  an  area  of  more  than  14,500  square  miles. 

The  tract  dracribed  is  bounded  on  the  east  by  the  Bay  of  Bengal, 
and  stretches  into  the  high  regions  of  the  Eastern  Ghauts  (or 
*  Ofaats,'  as  it  is  written  by  the  authors),  which  send  off  sevend 
spnrs  towards  the  south  of  considerable  altitude,  the  highest  being 
the  Shevaroys  (Shervaroyenmullay),  north  of  the  town  of  Salem. 
This  is  a  very  noble  range  of  mountains,  attaining  an  elevation  of 
5,260  feet,  or  thereabouts,  above  the  sea-level,  and  is  bisected  by  a 
«leep  ravine  into  two  great  limbs,  between  which  flows  the  Vaniar 
River,  draining  the  greater  portion  of  the  range,  and  pouring  its 
waters  into  the  Punniar.  On  the  north-east  side  of  this  range  the 
scenery  is  described  as  being  exceedingly  grand,  owing  to  the  pre- 
cipices of  naked  rock  rising  from  the  ground  to  heights  exceeding  a 
thousand  feet ;  on  the  opposite  side  of  the  Shevaroys,  however,  there 
are  no  very  striking  features. 

Bordering  the  mountainous  region,  and  forming  an  intermediate 
belt  between  it  and  the  low  country  along  the  coast,  is  the  Baraniahal 
Plateau,  which  rises  up  gradually  from  north  to  south,  that  is  to  say 
from  the  valley  of  the  Punniar  River  to  the  foot  of  the  Shevaroys 
and  the  Darmapoor  Ranges.  The  southern  part  of  this  table-land  is 
generally  a  barren,  stony  plain;  the  part  next  the  hills  is  more 
fruitful,  owing  to  the  greater  depth  of  soil.  The  table-laud  slopes 
to  the  east,  and  at  the  Chungama  Pass  joins  the  Payen  Ghat,  or  low 
country  proper.  Strictly  speaking,  it  would  appear  that  the  moun- 
tain-range of  the  eastern  Ghauts  is  itself  an  ancient  table-land,  out 
of  which  the  valleys  have  been  scooped,  either  by  marine  denudation 
or  atmospheric  wasting,  or  both  ;  for,  when  viewed  at  a  distance 
from  the  low  country,  the  ridges  appear  to  rise  to  a  certain  elevation, 
corres|)onding  to  an  imaginary  plain  sloping  to  the  eastward,  and  no 
higher ;  we  are  probably  little  aware  to  how  large  an  extent  this 
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phenomenon  characterizes  the  mountain -ranges  of  the  globe.  Those 
of  South  Wales,  Norway,  Central  France,  and  the  Rhine,  are  illus- 
trations nearer  home. 

The  third  region  of  the  Payen  Ghat  is  a  general  level,  but  little 
elevated  above  the  &ea,  and  only  broken  here  and  there  by  a  few  low 
hills,  or  rocky  projections,  and  scarps  formed  of  the  Cuddalore  series 
of  stratA.  Between  the  Payen  Ghat  and  the  sea,  are  the  immense 
alluvial  flats  formed  by  the  deltas  of  the  Caurery,  the  Punniar,  and 
Guddelom,  and  other  rivers,  and  which  are  fringed  by  dunes  of 
blown  sand,  lining  the  monotonous  coast  of  this  part  of  India. 

The  general  geological  structure  of  the  district  is  simple,  and  has 
been  laid  down  (though  not  very  correctly)  on  Greenough's  Geolo- 
gical Map  of  India.  The  greater  portion  of  the  interior,  including 
the  mountain -ranges,  is  composed  of  metamorphic  rocks,  such  as 
gneiss,  horiiblendic  and  talcose  schists,  thrown  into  several  great, 
and  many  lesser,  folds,  and  traversed  by  dykes  of  granite  and  trap. 
Resting  upon  this  formation,  which  is  of  great,  but  unascertainable, 
thickness,  are  a  series  of  Cretaceous  beds,  described  in  the  former 
part  of  vol.  iv.,  by  Mr.  H.  F.  Blanford.  Next  comes  *  the  Cud- 
dalore group,'  composed  of  soft  sandstone  and  laterite,  described  as 
*  a  highly  ferruginous  conglomeratic  deposit  of  indurated  clay,' — a 
very  peculiar  formation,  as  its  description  imports.  This  series,  as 
it  has  yielded  no  fossils  except  the  stems  of  trees,  is  of  indeterminate 
age.  It  occupies  four  distinct  areas,  separated  by  the  valleys  of  the 
Punniar,  Vellaur,  and  Cauvery  Rivers,  and  extends  to  the  margin  of 
the  alluvium.  The  alluvium  itself  is  partly  of  fluviatile,  partly  of 
marine  origin,  as  proved  by  the  occurrence  of  beds  of  sea-shells  in 
several  places  inland,  especially  at  the  village  of  Kandyamaller,  at 
the  southern  extremity  of  the  great  Pernialyeri  tank.  The  species 
here  found  are  identical  with  those  inhabiting  the  neighbouring 
coast,  and  prove  that  the  elevation  of  this  tract  is  of  comparatively 
recent  date. 

The  tendency  of  the  granitoid  rocks  to  weather  into  tors  and 
isolated  bosses,  which  in  a  glacier-region  might  be  considered  as  the 
work  of  ice,  is  worthy  of  attention,  as  showing  how  nature  often 
employs  different  agents  to  bring  about  apparently  similar  results. 
These  huge  masses  are  common  in  many  parts,  towering  amidst  the 
surrounding  jungle,  or  seated,  like  perched  blocks,  on  bosses  of  rock 
rising  above  the  ground.  One  of  these,  of  which  a  sketch  is  given, 
occurs  in  the  midst  of  the  scrub-jungle  near  Malayanur.  '  Seen 
from  the  east  or  west  sides,  this  splendid  tor  has  a  rudely  pyramidal 
shape  ;  but,  when  looked  at  from  the  north  or  south,  it  rises  up  like 
a  fine  tali  tower,  and  may  be  seen  three  or  four  miles  oflf,  standing 
up  boldly  from  the  surrounding  jungle.  In  height  it  cannot  be  less 
than  50  to  55  feet.*  The  present  form  of  these  tors  and  blocks  is 
due  to  weathering  ;  but  it  is  in  the  highest  degree  probable,  if  not 
absolutely  certain,  that  the  original  blocks  date  as  far  back  as  the 
period  of  that  great  denudation  which  has  acted  so  powerfully  over 
this  region,  sweeping  away  large  portions  of  the  metamorphic. 
Cretaceous,  and  Post-Cretaceous  formations.    We  can  conceive  that. 
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daring  the  retreat  of  the  oceui,  isolated  blocks  and  mull  islands  of 
nek  »oiild  be  left  standing  out  at  interrals  abore  the  surface,  which 
the  rains,  the  abnoaphere,  and  the  disintegration  of  the  rock  would 
work  into  forms  of  ttie  grotesque  and  fanciful  aspect  we  now  find 
tl^n. 

The  great  beds  of  msgnetao  iron-ore  (or  magnetite)  form  an  in- 
tereeting  feature  in  the  mineral  structure  of  this  region,  Thej  are 
found  in  the  metamorpbic  series,  apparently  stratified  with  the  other 
bede,  and  with  them  thrown  into  folds,  or  dipping  at  high  angles, 
■ad  occurring  at  intervals,  not  only  in  the  district  here  described, 
bat  {kt  to  the  northwards,  in  the  same  group  of  azoic  rocks.  The 
principal  beds  belong  to  four  groups  : — 

1st.   The  Godamullay  group,  east  and  north-east  of  Salem, 

2nd.  The  TallamuUay-EolymuUaj  group. 

Srd.  The  Singipntty  gronp. 

4th.  The  TirtamuUay  group. 
We  mnst  refer  the  reader  to  the  memoir  itself  for  sa  account  of 
these  wonderful  masses  of  iron-ore^  which  iu  quantity  are  beyond  all 
calculation,  forming  mountain-ridges,  and  rising  into  TOrtlcal  pre- 
cipices of  hundreds  of  feet  in  height.  The  iron  to  be  obtained  from 
tblBte  deposits  is,  no  doubt,  of  the  very  beat  description,  as  it  is 
Identical  with  that  of  Arendal  in  Norway,  and  the  mines  of  Sweden. 
The  ores,  however,  of  Madras  labour  under  the  serious  disadvantage 
of  being  situated  far  from  fuel,  the  cliarcoal  used  by  the  natives  and 
one  company  of  manufsctarerB  being  Bcarce,  owing  to  the  wasteful 
manner  in  which  the  jungles  are  destroyed  by  the  natives.  At  the 
Porto  Novo  Company's  works,  at  Beypoor,  13^  tons  of  charcoal  ore 
■tated  to  be  consumed  for  every  ton  of  pig-iron,  wliich  to  us  seems  au 
enormous  proportion,  and  muHt  render  the  production  of  iron  very 
costly. 

The  manner  in  which  the  beds  of  msgnetic  iron  occur  at  Kunja- 
muUay,  near  Salem,  close  to  the  Madras  and  Beypoor  Railway,  will 
serve  to  illustrate  the  general  features  of  these  deposits      Kunja- 


SectioD  of  Km^iBinnllv. 

h.  GiaArK,  talcOBe-Blitn  aod  qiiartsi-feb[«thJc  bodi,  Ita.  1.  IniD-bed 

t.  QitKruo-bumblciLdlo  bvla.  9-  Iron-bed. 

J.  (^furtzo-bombloitUo  bedjfallof  Urge|ruTiflti,  uidof  gnat  thickacH,  forming 

mnllay  \i  a  fine  isolated  mountain,  rising  1,000  feet  above  the  sur- 
rounding  plain,  and  2.000  feet  above  the  level  of  the  sea.  The 
structure  of  this  mountain  is  that  of  a  trough,  in  plan  an  ellipse, 
lying  with  its  major  axis  nearly  east  and  wesL     Around  this  ri<ige 
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the  several  beds  of  magnetite  crop  out»  dipping  with  remarkable 
regularity  towards  the  axis  of  the  trough,  and  interstratified  with 
various  beds  of  gneiss,  as  shown  in  the  annexed  section,  drawn  across 
the  summit  and  at  right  angles  to  the  axis  of  the  ellipse:  this 
structure  is  a  modification  of  one  of  the  great  folds  of  the  gneissie 
region  before  alluded  to.* 

There  are  three  principal  beds  of  ore,  of  whose  continuity  all 
through  and  around  the  trough  there  can  be  no  doubt,  but  their 
outcrop  is  oflen  observed  by  accumulations  of  talus  and  blocks  of 
ore.  Two  other  beds  appear  in  the  summit  of  the  ridge  ;  but,  owing 
to  the  talus,  and  the  thick  and  thorny  scrub,  they  could  not  be  well 
traced  out.  The  two  lower  beds  are  described  as  exceedingly  con- 
spicuouis,  even  when  seen  from  a  great  distance,  especially  in  the 
morning-light,  when  they  may  be  scon  standing  out  along  the  flanks 
of  the  ridge  in  dark,  sharply  sculptured  terraces.  These  beds  are 
each  50  feet  in  thickness,  and  those  higher  up  the  hill  about  20  feet 
or  less.  Vast  quantities  of  the  ore  are  strewn  along  the  flanks  of 
the  mountain,  and  over  the  plain  for  a  distance  of  one  or  two  miles 
from  the  base,  and  require  merely  to  be  collected  for  smelting. 
Limestone,  for  a  flux,  occurs  in  the  neighbourhood  ;  but,  considering 
the  scarcity  of  fuel,  it  is  probable  that  British  iron  will  be  able,  for 
a  long  time  to  come,  to  compete  with  the  native  produce  in  the  Indian 
markets. 


RESEARCnES    INTO    THE    EaRLT    HiSTORT    OF    MANKnn>    AND    THE 

Development  of  CmuzATiON.     By  E.  B.  Ttlor.     London  : 
J.  Murray.    8vo.    1865. 

WE  are  much  indebted  to  Mr.  Tylor  for  this  contribution  to  an 
important  branch  of  literature.  Thanks  to  the  moderation 
of  the  author's  views,  and  the  propriety  of  his  style,  the  work  is  free 
from  those  objections  which  exclude  almost  every  book  on  *  An- 
thropology '  from  the  household  library. 

Not  many  years  ago,  the  Geological  Record  was  supposed  to 
terminato  with  the  appearance  of  Man  upon  the  globe.  His  advent 
marked  the  division  between  the  former  world  and  that  which  is  the 
domain  of  the  recent  naturalist.  That  boundary-line  has  receded 
with  the  progress  of  record,  and  become  so  shadowy,  that  although 
we  hear  of  a  *  Quaternary  System*  and  *  Post-Tertiary '  deposits,  it 
would  be  difficult  to  detino  or  give  a  satisfactory  reason  for  dis- 
tinctions of  so  little  value.  If  the  *  Miocene'  is  to  include  all 
deposits  with  50  to  100  per  cent,  of  extinct  species,  surely  the 
*  Pliocene'  will  suffice  for  those  with  from  1  to  50  per  cent.,  whether 
they  be  in  St.  Helena,  where  nearly  all  the  land-snails  have  become 


*  A  similar  associatiou  of  iron-ore  with  argillaceous,  siliceoup,  micaceous,  and 
talcoso  schisits,  has  been  described  by  Ilerr E.  JStohr  (N.  Jabrl).  1864)  as  noticeable 
in  Sinjfbblnim,  soutb-wost  of  Itengal ;  and,  in  company  with  emery y  by  Dr.  Jack> 
Bon,  in  Massachusetts  (Silliman's  Journ.,  No.  llo,  Jan.). — Edit. 
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flztinefe;  or  in  Denmark,  where  the  bones  of  the  great  Aak  alone 
remain  to  testify  of  its  recent  existence. 

The  Pyrenean  Caves  have  given  ap  the  bones  of  a  people,  their 
inhabitants,  who  subsisted  on  herds  of  Beindeer,  and  were  probably 
not  more  civilised  than  the  Samoyedes  or  Laplanders ;  while  the 
gravel  of  the  Somme  has  yielded  the  rudest  forms  of  flint  weapons 
that  can  be  relied  on  as  artificial,  and  which  may  have  belonged  to  a 
still  more  ancient  race,  coeval  with  the  Mammoth  and  the  Siberian 
Rhinoceros. 

Looking,  then,  upon  man  as  a  species  occurring  in  a  fossil  state^ 
we  are  legitimately  bound  to  study  the  earliest  historic  records  of 
his  geographical  distribution,  and  the  condition  of  his  primitive  life. 
The  result  of  these  inquiries  is  nearly  always  the  same.  Every 
country  shelters,  in  some  remote  mountain  or  secluded  shore,  the 
remains  of  an  older  race  than  that  which  now  dominates  it,  as 
Latham  has  well  shown.  The  Kymri  who  were  driven  by  many 
fuccessive  invaders  to  the  more  hilly  and  barren  regions  of  these 
ifllands,  were  themselves  emigrants  from  the  far  Ekist,  and  have  left 
indications  of  their  route  in  circles  of  stones.  They  appear  to  have 
entirely  extirpated  the  *  short-headed'  people,  their  predecessors, 
who  were  such  successful  miners,  and  traded  with  the  Phoonicians 
in  their  *  ships  of  Tarshish.'  South  of  us,  the  Basques  still  remain, 
the  reliques  of  this  race ;  and  in  the  North,  the  Laplanders  still 
retain  much  of  their  primitive  habits,  and  the  taste  for  metallurgy. 
From  this  country  they  wholly  passed  away,  after  bringing  to 
perfection  the  art  of  making  stone  implements,  and  inaugurating  an 
age  of  bronze. 

The  evidence  collected  by  Mr.  Tylor  respecting  the  condition  of 
early  and  uncivilized  tribes  is  very  full  and  comprehensive.  It  goes 
to  show  that  progress  has  been  the  general  law;  althongh  some 
races  have  deteriorated  after  emigrating  into  less  favoured  regions, 
and  those  nations  have  declined  whose  civilization  was  based  on 
conditions  incompatible  with  the  general  advancement  of  society. 

However  worthless  the  once-accepted  doctrine  that  India  was  the 
cradle  of  the  human  race — because,  being  the  highest  portion  of  the 
solid  world,  it  was  the  first  to  emerge  from  the  sea,  and  become 
habitable, — there  is  something  more  in  the  argument  of  our  Indian 
geologists,  that  a  country  which  has  never  been  submerged  since  the 
Middle  Tertiary  Age  would  be  the  most  likely  to  afford  evidence  of 
man's  early  history.  The  most  ancient  indications  found  in  Europe 
will  probably  fall  far  short  of  his  real  epoch.  The  oldest  inhabitants 
of  Europe,  the  Lapps,  are  a  dark  people  ;  but  it  is  a  curious  and 
significant  fact,  that  the  most  primitive  races  of  the  East  are  not 
merely  dark,  but  black  ;  and  while  there  is  no  difficulty  in  under- 
standing how  the  black  races  have  become  superseded  by  those  with 
lighter  skins,  there  are  physiological  reasons  which  render  it  most 
unlikely  that  the  blacks  were  derived  from  a  brown  or  blonde 
people. 

The  author  has  amusingly  suggested  that  some  of  our  modern 
customs  are  only  intelligible  in  the  light  of  early  histoiy;  such  as  the 
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piercing  of  the  ears  for  jewellery,  and  the  barbaric  accoutrements  of 
our  cavalry.  The  brazen  horseshoes  that  ornament  our  draj-horses 
>vere  originally  crpscents,  and  represent  the  '  little  moons '  worn  by  the 
camels  of  the  Midianites  three  thousand  years  ago.  Those  who 
have  adopted  similar  views  to  Mr.  Darwin  will  carry  this  argument 
farther,  and  doubtless  find  in  it  the  explanation  of  many  other  things 
that  have  puzzled  philosophers  in  all  ages  to  account  for.  Man  is 
an  animal  still ;  and  the  gradual  subjugation  of  the  old  brute  nature 
beneath  the  influence  of  the  spirit  of  goodness  may  surely  be  traced, 
not  only  in  the  general  history  of  mankind,  but  in  the  life  of  every 
iiidividual  who  '  battles  for  the  true  and  just.' 


Geological  Society  of  London. — I.  Feb.  22,  1865. — W.  J. 
Hamilton,  Esq.,  President,  in  the  chair.  The  following  communica- 
tions were  read  : — 1.  *  On  the  Lower  Silurian  Rocks  of  the  South- 
East  of  Cumberland,  and  the  North-East  of  Westmoreland.'  By 
Trofessor  R.  llarkness,  F.R.S.,  F.G.S.  (See  also  Gkol.  Mag.,  Vol.  I. 
p.  287)  The  district  described  in  this  paper  consists  of  a  narrow 
band  of  country  on  the  western  side  of  the  Pennine  Chain  ;  it 
))ossesses  external  features  which  indicate  a  geological  structure 
difTerent  from  that  of  the  Pennine  escarpment,  and  from  that  of  the 
adjacent  countiy  on  the  west,  from  which  it  is  separated  by  the 
Pennine  fault.  Prof,  llarkness  described  the  Lower  Silurian  rocks 
occupying  this  narrow  tract  in  some  detail,  and  showed  them  to 
consist  of  Skiddaw  Slates,  with  iuterstratified  greenstone,  porphyry, 
and  ash,  and  a  band  of  fossiliferous  shale.  He  also  gave,  in  illus- 
tration of  the  structure  of  the  country,  a  section  from  Mclmerley 
Scar  to  Roman  fell,  and  one  from  Milburn  to  DunfelL  together  with 
a  geological  sketch-map  of  the  narrow  Lower  Silurian  tract  in 
question.  In  conclusion,  tlie  author  described  a  fault  which  brings 
tlie  Skiddaw  Slates  against  the  Coniston  Lime.'«tone,  and  another, 
which  cuts  througli  the  Lower  Silurian  rocks  of  the  district,  having 
a  course  at  right  angles  to  the  former,  and  nearly  parallel  to  that  of 
the  Great  Pennine  fault. 

2.  *  Note  on  the  Volcanic  Tufa  of  Latacunga,  at  the  foot  of  Coto- 
paxi ;  and  on  the  Cangaua,  or  Volcanic  Mud,  of  the  Quitenian 
Andes.*  By  R.  Spruce,  Esq.  Communicated  by  Sir  R.  L  Murchi- 
son,  K.C.B.,  F.R.S.  Tho  Volcanic  Tufa  described  in  this  paper  is 
not  only  used  for  building-purposes,  but  also  by  the  smiths  instead 
of  charcoal,  as  when  heated  to  redness  it  emits  considerable  heat, 
but  very  little  flame.  The  author  then  described  the  large  deposits 
of  Volcanic  Mud,  called  Cang&ua,  which  are  met  with  throughout 
the  central  valley  of  the  Quitenian  Andes.  This  mud  is  compact, 
slightly  argillaceous,  and  more  or  less  saline,  and  occurs  in  rock- 
like masses,  yielding  very  slowly  to  atmospheric  agency,  or  even  to 
running  water. 
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3.  *  On  the  Discovery  of  Flint  Implements  in  the  Drift  at  Milford 
Hill,  Salisbury.'  By  Dr.  H.  P.  Blackmore.  Communicated  by 
John  Evans,  Esq.,  F.R.S.,  F.G.S. — Since  the  discovery  of  Flint 
Implements  in  the  higher-level  gravel  at  Fisherton  on  the  west  of 
Salisbury,  a  large  number  of  very  excellent  weapons  have  been 
obtained  from  the  drift-gravel  of  Milford  Hill.  This  deposit  is 
of  the  same  age  as  the  Fisherton  beds  ;  but  it  is  situated  on  the 
opposite  side  of  the  Avon,  immediately  to  the  east  of  Salisbury. 
Dr.  Blackmore  described  the  materials  composing  the  gravel  of 
Milford  Hill,  and  discussed  the  nature  and  power  of  the  forces 
which  had  brought  them  together.  He  then  described  the  position, 
thickness,  and  physical  relations  of  the  deposit,  stating  that  the 
gravel  is  from  10  to  12  feet  thick  on  the  top  of  the  hill,  becoming 
thinner  and  gradually  dying  away  on  the  sides.  The  hill  itself  is 
quite  isolated,  being  separated  from  the  surrounding  higher  land  by 
river- valleys ;  its  highest  point  is  about  100  feet  above  the  present 
level  of  the  rivers.  In  making  a  cutting  on  the  south-eastern  side 
of  the  hill,  a  bed  of  sand  containing  four  species  of  land-shells  was 
discovered  near  the  base  of  the  gravel.  No  other  fossils  have  been 
found  in  the  deposit,  with  the  exception  of  a  single  tooth  of  a  species 
of  Eqtius,  Dr.  Blackmore  concluded  by  describing  the  implements 
themselves,  which  nearly  all  belong  to  the  long-pointed  type,  thus 
confirming  the  opinion  of  Mr.  Evan<?,  that  this  form  is  mainly 
characteristic  of  the  higher-level  gravels. 

II.  March  8,  1865. — W.  J.  Hamilton,  Esq.,  President,  in  the 
chair. — 1.  *  On  the  Echinodermata  from  the  South-east  Const  of 
Arabia,  and  from  Bagli  on  the  Nerbudda,  India.'  By  P.  Martin 
Duncan,  M.  B.,  Sec.  G.  S. — Dr.  Duncan  described  eiglit  species  of 
fosjsil  Echinoderms,  only  one  of  which  was  new,  from  Has  Fartak 
and  Ras  Sharwen  on  the  south-east  coast  of  Arabia,  and  four  from 
Bagh  on  the  Nerbudda.  He  also  mentioned  five  determinable 
species  of  other  classes  from  each  locality.  Of  tliese  fossils,  IlemU 
aster  similisy  D*Orb.,  and  Pectcn  c/uadricostatuSj  Sow.,  were  alone 
common  to  the  two  localities  ;  but.  with  the  exception  of  the  new 
Echinoderm  Cottaldia  Carteri  (Duncan),  all  the  species  occur  in 
European  Cretaceous  rocks.  lie  considered  the  fossils  from  the  two 
localities  to  belong  to  tlie  same  period,  and  discussed  the  question  of 
the  correlation  of  the  deposits  containing  them  with  those  of  Euro])e, 
coming  to  the  conclusion  that  they  were  most  ])robably  of  Ceuo- 
manian  rather  than  Neocomian  age,  and  of  later  date  than  tho 
Pondicherry  series  :  but  he  also  remarked  that  it  is  impossible  to 
determine  their  exact  contemporaneity,  the  vertical  range  of  many 
of  the  species  being  so  great,  and  the  parallelism  of  the  allied  Euro- 
pean Cretaceous  beds  not  exact  In  conclusion.  Dr.  Duncan  discussed 
f'cveral  questions  arising  out  of  a  comparison  of  fossils  from  distant 
localities,  especially  the  specific  identity  of  similar  specimens  occur- 
ring in  different  formations,  or  in  distant  regions  ;  also  the  variability 
of  certain  species,  and  tlie  idea  of  *homotaxis.* 

2.  *0n  the  Fossil  Contents  of  the  Genista  Cave  at  Windmill  Hill, 
Gibraltar.'     By  George  Busk,  Esq.,  F.R.S.,  F.G.S.,  and  the  late 

VOL.  II. — NO.  X.  N 


1 78  Reports  and  Proceedings. 

Hugh  Falconer,  M.D.,  F.R.S.,  F.G.S.  Communicated  bj  the  Secre- 
tary of  State  for  War. — Tiiis  was  a  letter  addressed  bj  the  authors 
to  His  Excellency  the  Governor  of  Gibraltar,  General  Sir  W.  J. 
Codrington,  K.C.B.,  &c.,  and  containing  the  results  of  their  examina- 
tion of  the  Genista  Cave.  Referring  first  to  Capt.  Brome's  report 
for  a  description  of  the  general  features  of  that  cave,  the  authors 
stated  that  the  Rock  of  Gibraltar  abounds  in  both  seaboard  and 
inland  caverns,  the  Genista  Cave  of  Windmill  Hill  being  one  of  the 
latter  class.  It  is  a  great  perpendicular  fissure,  and  has  been  traced 
downwards  to  a  depth  of  200  feet ;  but  the  external  aperture  has  not 
yet  been  discovered.  It  was  full  of  the  remains  of  quadrupeds  and 
birds,  some  of  the  former  being  now  wholly  extinct,  others  extinct 
in  Europe  and  repelled  to  distant  regions  of  the  African  continent 
(as  Ilyania  brunnea  and  the  Felidai),  yiliilo  others  again  live  now  either 
on  the  Rock  or  in  the  adjoining  Spanish  Peninsula.  It  was  inferred 
that  there  had  been  a  connection  by  land,  either  circuitous  or  direct, 
between  Europe  and  Africa  at  no  very  remote  period.  The  authors 
observed  that  the  wild  animab  whose  remains  were  discovered  in  the 
cave  lived  and  died  upon  the  Rock  during  a  long  series  of  ages,  and 
they  considered  the  bones  were  introduced  into  the  cave  by  rain  and 
streams  wasliing  them  into  gullies  and  fissures.  They  also  recom- 
mended the  formation  of  a  local  collect  ion  of  these  and  other  speci- 
mens, and  urged  the  appointment  of  a  Geologist  to  make  a  geological 
survey  of  the  Rock,  and  concluded  by  expressing  their  opinion  of  the 
value  and  importance  of  Capt.  Brome's  exploration  of  the  Genista 
Cavern. 

Human  remains  (peculiar  in  the  ridging  and  flattening  of  some  of 
the  limb-bones,  and  in  other  respects),  together  with  polished  stone 
implements,  broken  querns,  pottery,  marine  shells  of  edible  species, 
and  other  objects,  were  found  in  the  upper  chambers,  which  were 
possibly  used  for  funeral  rites,  rather  than  for  habitation,  at  dificrenc 
times,  but  not  before  the  Historic  Period. 

The  following  species  of  animals  were  discovered  in  the  Genista 
Cave : — 


Khinocoros  Etruscus  (?) 

Rh.  leptorhimis. 

Equim  megarhinus. 

Equiis  sp. 

Sua  prisca  (P) 

S.  scrofa. 

Cer\'U8  elaphus,  var.  Barbarus. 

C.  dania. 

Bos  sp. 

1^18  taurus.* 

Capra  liircus.* 

C.  tegoceros  (2  var.)t 

Jjepus  timidus. 

li.  cuniculus.f 

Mus  rattus. 

*  Abundant  in  tho  upper  chambers.  f  Abundant  throughout 


Fells  leopaidus. 

F.  pardina. 

F.  serval. 

Ilytena  brunnea   (and  its  copro- 

lites). 
Canis  \'ulpe8. 
Meles  tax  us. 
Ursus  sp4 
l^hoctuua  communis. 
Birds ;  numerous  remains  of  imdc- 

tonnined  genera   and   species.f 

Tortoiao ;  species  undetermined ; 

rare.    Fish ;  numerous  remains, 

undetermined.* 


}  "Sinthvr  li hi nf>cero8  ticliorhinus,  Urstts  sptiepuSf  nor  Hyaiia  sjHitea,  so  common 
in  Europeau  cavca,  occurs  ut  Gibraltar. 
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Elephtu  aniigtius  is  also  found  fossil  on  the  Rock,  thou<rli  not  in 
ibis  cave.  The  Hare,  Rabbit,  Fox,  Badger,  and  a  few  Magot  Monkeys 
(probably  introduced)  are  all  the  wild  animals  now  found  on  the 
Rock  ;  and  Croats  are  with  difficulty  fed  there  in  the  hot  season. 

Manchester  Geological  Society. — At  the  Meeting  on  Febru- 
ary 28th,  Mr.  A.  Knowles  presiding,  Mr.  J.  Plant  said  that  he 
wbhed  to  call  the  attention  of  the  meeting  to  a  serious  fraud  that 
hcLS  been  going  on  for  some  time  among  the  excavators  at  the  Maccles^ 
field  New  Cemetery,  The  excavations  had  been  made  in  gravels 
that  belonged  to  the  Drift,  and  a  number  of  fragments  of  Shells,  and 
occasionally  a  few  nearly  perfect,  had  been  found  by  the  workmen ; 
and  tlieae  had  fallen  into  the  hands  of  gentlemen  interested  in  the 
geology  of  the  locality.*  Encouraged  by  the  pecuniary  results  of 
their  discoveries,  some  of  the  workmen  had  supplied  spurious  shells, 
obtained  from  their  friends  at  Liverpool,  Southport,  or  in  Ireland  ; 
and  they  had  even  robbed  rockeries  and  garden-plots  that  contained 
ahellwork.  The  shells  so  obtained  were  subjected  to  the  action  of 
fire  or  acid,  to  deprive  them  of  their  epidermis,  and  to  bring  out  a 
thin  coating  of  white  lime;  they  were  afterwards  shaken  in  a  basket 
of  gravel,  and  this  had  imparted  to  them  the  necessary  red  tinge. 
Some  of  the  workmen  had  operated  on  West  Indian  and  African 
shells,  specimens  of  which  Mr.  Plant  produced;  and,  in  an  audacious 
attempt  to  manufacture  a  fossil,  they  cleverly  set  a  Mactra  stultorum 
in  a  piece  of  Ketton  Oolite.  The  shell,  which  had  the  peculiar  pink 
tinge  of  the  species,  was  so  neatly  cemented  in  the  Oolite,  that  an 
ordinary  geologist  might  have  been  deceived.  One  of  the  workmen 
had  said  to  a  gentleman,  who  has  written  to  Mr.  Plant,  *  that  they 
had  made  a  good  thing  of  it ;  they  had  deceived  the  musi'ums  of 
London,  Manchester,  and  Liverpool,  and  there  hiid  been  a  fine  set  of 
people  asking  them  for  the  shells.'  Such  a  disi)ersion  might  lead  to 
very  erroneous  deductions  as  to  the  origin  of  the  Drift  of  Macclesfield, 
and  he  thought  it  right  to  mention  the  fraud  to  the  Society,  t^o  that 
it  might  be  exposed.     The  thanks  of  the  meeting  were  given  to  Mr. 

Plant  for  the  course  he  had  adopted. Mr.  J.  Aitken  read  a  pai)er 

On  certain  Appearances  of  Glacial  Actioji  on  Rock'Surface  near 
Clitheroe,  After  a  brief  description  of  the  chief  geological  features 
of  the  locality,  the  appearances  of  glacial  action  were  described  as 
having  been  found  in  a  channel,  like  the  bed  of  a  stream,  on  the  t(»p 
of  a  hill  of  Carboniferous  Limestone  between  the  Kibble  and  the 
Pendle  Hills.  He  considered  that  the  channel,  and  the  striatioiis  in 
it,  had  been  effected  by  the  action  of  moving  bodies  of  ice,  char^red 
on  the  under  surface  with  fragments  of  rocks,  coming  from  the  north 
at  a  time  when  the  relative  levels  of  the  land  and  ocean  were  diller- 
int  from  the  present,  and  when  the  land  was  slowly  rising  from  tho 
water  in  which  it  AViis  submerged. — Mr.  Chatwood  a>ked  whether 
the  channel  might  not  be  an  old  watercourse.  Mr.  Parker  said  he 
thought  not,  as  it  was  on  the  top  of  a  hill,  and  did  not  appear  on  the 

♦  See  Geological  Maoazlne,  No.  VII.  p.  41. 
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surface  in  one  unbroken  and  continuoas  course. — ^Mr.  J.  Plant  said 
that  evidences  of  glaciation  on  the  western  side  of  the  Pennine  Chain 
were  not  numerous,  as  the  Millstoue-grit  and  the  Coal-measures 
were  too  soft  to  allow  a  retention  of  markings  made  upon  them. 
Tlicre  was  a  better  chance  of  striations  retaining  their  permanency 
on  limestone  and  igneous  rocks,  and  it  was  mostly  upon  them  that 
markings  had  been  preserved. — Mr.  J.  Dickinson  said  that  supposed 
glacial  action  had  long  been  under  his  consideration,  and  he  did 
not  believe  that  tliese  striations  were  formed  in  any  such  way  as  Mr. 
Aitken  and  others  supposed.  It  was  only  a  few  months  since,  when 
in  the  Agecroft  Colliery,  near  Manchester,  that  he  took  from  the 
roof  a  piece  of  shale,  which  was  common  enough,  showing  scratch- 
ings  on  one  side,  which,  had  they  been  seen  at  the  surface,  would  have 
been  considered  by  ninety-nine  of  every  hundred  geological  observers 
as  glacial  striations.  He  laid  a  specimen  of  the  shale  upon  the  table, 
and  said  that  acres  of  shale  more  deeply  striated  could  be  got, 
and  slriations  as  fine  as  those  at  Clitheroe  were  often  enough  found 
on  the  face  of  faults.  He  believed  that  all  these  markings  were  due 
to  an  orifrin  diifercnt  to  that  which  had  been  attributed  to  them. 
He  thought  that  geologists  took  too  contracted  a  view  of  the  subject; 
they  should  go  back  to  that  long  time  called  *  the  beginning,'  when 
matter  was  created,  probably  billions  of  years  ago,  when  matter  was 
assimilating  and  forming,  and  before  it  was  broken  up  into  this  earth 
and  planets.  Till  they  could  take  a  grand  view  of  the  subject  such 
as  that,  they  would  only  go  on  groping  with  little  details  which  could 
never  be  satisfactorily  explained. — Mr.  Aitken  said  that  in  intro- 
ducing his  paper  he  did  not  contemplate  a  new  theory,  and  ho 
certainly  could  not  grasp  the  comprehensive  vicAv  suggested  by  Mr. 
Dickinson.— Mr.  Chatwood  said  that  he  should  like  to  learn  Mr, 
Dickinson's  ideas  as  to  the  formation  of  striations  on  the  surface. 
Mr.  Dickinson  said  that  he  held  a  view  which  was  entirely  in  ac- 
cordance with  the  Mosaic  account  of  the  creation,  and  it  corresponded 
with  every  observation  he  had  made  in  geology.  In  the  remotest 
past,  when  the  materials  of  which  the  earth  and  the  planets  were 
composed  were  a  soft  pulpy  mass,  gradually  hardening  into  the  strata 
as  tli(^y  now  were,  there  were  leakings  from  some  strata  across  the 
faces  of  others  below.  We  had  the  hemispheres  formed  by  coal- 
basins,  and  the  drawing  off  from  the  stratum  formerly  above  the 
present  surface  had  left  marks  as  plainly  behind  it  as  the  smoke 
from  a  chimney. — ^Ir.  Plant  said  that  the  piece  of  shale  shown  by 

Mr.  Dickinson  was  simply  a  piece  of  *slicken-sides.' Mr.  Joseph 

Whittaker  read  a  paper  On  the  Outcrop  of  the  Lower  Coal-measure 
Bocks  on  Bouhworth  and  Gorple,  together  with  observations  on  the 
oriyin  of  some  rock-basins  thereon.  He  explained  that  there  was  a 
very  large  number  of  detached  large  blocks  of  gritstone  on  the  moors 
in  the  neighbourhood  of  BouLsworth,  and  that  one  of  them  was  a  very 
fine  *  logan/  Many  of  these  stones  had  large  holes  on  their  surface 
and  sides,  peculiar  to  the  gritstone ;  and  long  examination  of  those 
holes  had  led  him  to  believe  that  they  were  made  by  atmospheric 
causes,  and  not  by  the  Druids,  as  many  persons   supposed. — Mr. 
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DiekiDson,  Mr.  Plant,  and  other  gentlemen,  expressed  similar  views. 
^-Manekester  Guardian, 

Edikbubgh  Geological  Society. — T.  Of  Mr.  Thomas  Smyth's 
paper  On  the  Upheaval  of  the  Shores  of  the  Firth  of  Forth  during 
the  Human  Period^  with  a  notice  of  the  recent  discovery  of  fiint 
weapons  at  Marionville  {between  Edinburgh  and  Portobello ),  read 
December  22nd,  and  reported  in  abstract  in  the  Geological  Maga- 
zine, No.  YIII.  p.  76,  another  short  abstract  (by  the  author)  is  here 
offered,  as  the  former  is  considered  by  him  very  inaccurate.  Mr. 
T.  Smyth  writes — 

*  I  stated,  in  the  first  place,  that,  as  I  had  traced  Oyster-shells,  for 
a  distance  of  a  quarter  of  a  mile  from  the  sliore,  to  a  height  of 
about  43  feet  above  the  level  of  the  sea,  and  as  those  shells  lie  beneath 
a  stratified  deposit  of  sand  and  gravel, — and  further,  as  I  had  traced 
the  same  stratum,  though  devoid  of  shells,  to  a  height  of  100  feet, — 
I  concluded  (having  taken  many  other  facts  into  consideration)  that 
there  had  been  an  upheaval  of  the  land  to  the  extent  of  at  least  100 
feet  since  the  latter  portion  of  the  Post-Pliocene  era.     I  then,  in  the 
second  place,  mentioned  the  known  upheaval  of  at  least  25  feet  since 
the  time  of  the  Roman  occupation  ;  and  I  cited  the  evidence  of  old 
men  who  are  still  alive,  to  show  that  within  the  last  forty  years  there 
had  been  not  only  a  gain  of  land  amounting  to  66  feet,  but  that 
ordinary  high  tides  forty  years  ago   reached  a  point  on  the  land 
which  is  now   elevated  2   feet  and  1  inch  above  the  present  cor- 
responding tides.      I  further  showed  that  the  foregoinjj  evidence 
was  fully  corroborated  by  the  old  maps  of  the  district     By  a  series 
of  measurements,  I  proved  that  in  the  eighty-three  years  between 
1770  and  1853,  when  tlio  Ordnance  Survey  was  made,  there  had 
been  a  gain  of  land  amounting  to  96  feet,  and  an  actual  change  of 
level  amounting  to  4  J  feet.     I  stated  that,  although  there  had  been 
a  considerable  setting-up  of  mud  and  sand  in   many  parts  of  the 
coast,   yet  here  there  could  have  been   none,  as  there  had  been  a 
marked  change  of  level.     I  concluded,  therefore,  that  the  shores  of 
the    Firth   of  Forth  were  at  present  rising  at  the  rate  of  5  feet  a 
century.     I  mentioned  also,  that  as  flint  weapons  had  been  diseovered 
at  Marionville  sand-pit  at  a  point  about  90  feet  above  tlic  level  of 
the  sea,  and  a  mile  distant  from  it,  and  as  two  of  those  weapons  had 
been  disembedded  with  my  own  liands  from  the  marine  stratum  that 
I  had  traced  to  a  height  of  100  feet  above  the  sea-level,  I  considered 
that  there  had  been  an  upheaval  of  at  least  90  feet  since  man  fust 
inhabited  the  shores  of  the  Firth  of  Forth.'     iMr.  Smyth  adds — 'Ad- 
ditional evidence,. which  I  intend  soon  to  lay  before  our  Society,  fully 
corroborates  the  facts  I  have  adduced  regarding  the  present  rate  of 
upheaval,  and  shows,  beyond  a  doubt,  that  the  whole  southern  shore 
of  the  Firth  of  Forth  between  Queensferry  and  North  Berwick,  a 
distance  of  28  miles,  and  that  portion  of  the  east  coast  which  lies 
between  North  Berwick  and  St.  Abb's  Head,  about  24  miles  additional, 
have  l)een  upheaved  more  than  2J  feet  within  the  last  fifty  years.' 
II.  February  2nd.— Mr.  James  IIaswell,  M.A.,  read  a  paper 
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On  a  Glacial  Clay  at  Comlon,  near  Bridge  of  Allan^ — ^tbe  same  day 

in  which  during  tlie  spring  of  lost  year  the  skeleton  of  a  Whale  was 
found,  at  a  depth  of  9  feet  from  the  surface.     In  July  last,  Mr.  Has- 
well  visited  the  spot,  and  in  a  sandy  clay,  exposed  in  a  barn-section 
behind  Mr.  Christie's  brick-work,  he  found  shells  of  what  might  be 
termed  a  Post-Glacial  character,  and  which  seemed  to  have  flourished 
during  the  close  of  the  Glacial  Epoch.     These  were  mostly  species 
characteristic  of  the  Littoral  Zone  and  still  inhabiting  the  Forth  ; 
for  instance,  Ostrca  edulis  (and  a  peculiar  curved  van'ef^  of  it,  which 
does  not  seem  to  be  common  now),  MylUus  edulis,  Cardium  edule,  a 
young  specimen  of  C.  echhiatum,  Buccinum  undatum,  Litorina  liiorea 
(large  estuarine  variety),  and  L,  rudis:  also  others  of  a  more  Arctic 
kind,  as  Trophon  scalariforme,  and  what  seemed  to  be  small  speci- 
mens of  Tcllina  proxima.     Besides  these,  there  was  a  Balanus\ 
and,  mixed  up  with  the  shells,  there  were  pieces  of  bark,  probably 
of  Alder,  "Nuts  of  the  Ilazel,  and  rootlets   and  fibres  of  various 
marsh-plants.     These  were  all  found  at  a  height  of  about  30  feet 
above  the  present  level  of  the  sea,  and,  together  with  other  evidence, 
seem  to  indicate  that  the  bed  of  the  Estuary  of  the  Forth  has  been 
raised  to  that  extent  since  these  Molluscs  lived  in  it. — Mr.  Haswell 
alco  gave  a  resume  of  the  various  Cetacean,  Phocine,  and  other 
remains  that  had  been  found  in  the  clay  of  the  Carse  of  Stirling  since 
the  discovery  of  the  first  Whale  (Airthrie)  in  1819 ;  and  he  described 
some  bones,  &c.,  which  had  been  lying  unnoticed  in  Stirling  for 
some  time;  namely,  a  right  ViWiXcToi  Piatyceros  Dama,  a  right  antler 
of  Cervus  ehphtis,  a  skull  of  a  Bos  (probably  B.  lorigi/rons),  a  jaw  of 
a  Horse,  and  two  jaws  of  a  Shark  (Porbeagle?);   all  found,  when 
preparing  the  foundation  of  the  New  Bridge  at  Stirling,  in  blue  clay 
about  10  feet  below  the  bed  of  the  Forth  ; — also  the  skull  of  a  Wolf, 
found  at  a  depth  of  20  feet,  and  the  pelvis  of  a  Horse,  found  in  1862, 
when  taking  out  sand  5  feet  below  the  bed  of  the  Forth.     Mr.  Has- 
well remarked,  in  conclusion,  that  it  would  be  interesting  to  deter- 
mine if  the  clays  on  the  P^ast  Coast  were  of  the  same  age  as  those  on 
the  West  Coa>t  of  vScotland  ;  but  he  thought  that,  as  the  former  had 
been  so  little  examined,  and  so  much  remained  to  be  investigated,  it 
was  rather  premature  to  discuss  their  relative  ages  at  present. 

Dr.  Selkirk,  of  Carluke,  sent  for  exhibition  some  beautifully 
sculptured  scales  of  Gyrolcpis  Ba/ikifii,  which  he  had  lately  dis- 
covered in  shale  beloAV  the  Main  Limestone  (in  the  lower  series  of 
the  Carboniferous  Limestone)  at  Braidwood,  near  Carluke,  Lanark- 
shire. 

III.  February  23rd. — Mr.  Gkorge  Lyon  read  a  paper  On  Chalk, 
and  the  Mode  of  obtaijiiny  Foraminifera  from  that  substance, 

Mr.  David  Page  made  some  interesting  remarks  On  the  Fossils 
found  by  Mr,  Mathivson,  of  Jedburgh,  in  the  Carboniferous  and  Old 
Bed  Sandstones  of  Boabnrghshire.  Among  the  latter  are  a  speci- 
men of  Plerichthys  major  and  a  jaw-plate  of  Bothriolepis,  which 
are  of  peculiar  value,  as  they  link  these  beds  to  those  of  Dura  Den 
in  Fifeshire. 

IV.  At  Ihe  Meeting  held  March  2nd,  Mr.  David  Page,  F.G.S., 
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F.R.S.E.y  in  the  chair,  Mr.  G.  C.  Haswell,  Hon.  Sec,  read  a  paper 
On  the  Age  and  Fossils  of  the  Silurian  Beds  of  the  Pentland  Hills, 
He  described,  and  exhibited  drawings  and  specimens  of,  all  the 
fossils  yet  found  in  these  beds,  among  which  were  sereral  new 
species  and  a  number  which  had  not  previously  been  found  in  this 
locality.  Among  the  new  species  are  three  Brachiopoda,  giyen  as 
new  on  the  authority  of  Mr.  T.  Davidson,  F.G.S.  They  have  been 
named  Merista  ?  Maclareniy  Rhgnchonella  Pentlandica,  and  Orthis 
minuta.  Among  the  species  new  to  the  locality  are  some  Middle 
Silurian  forms,  and  one  specimen  of  Pterygotus  bilobus,  showing  part 
of  the  terminal  segment  and  six  of  the  preceding  segments  tolerably 
perfect.  Mr.  Haswell  showed  that  in  the  beds  above  the  village  of 
Carlops  we  have  probably  the  equivalent  of  the  Upper  Silurian  rock. 
Lower  Ludlow  and  Wenlock  Shales,  and  some  red  sandstones  and 
shales  at  the  source  of  the  Deerhope  Burn  which  are  probably  older 
than  the  Wenlock  beds,  but  in  these  last  no  fossils  have  yet  been 
found.  He  also  argued  that  if  the  order  of  these  beds  given  by  Mr. 
Salter  in  the  Appendix  to  the  Explanation  of  Sheet  32  of  the  Geo- 
logical Survey  Map  be  reversed,  not  only  would  the  section,  and  its 
relation  to  the  Silurian  rocks  on  itie  South,  bo  more  easily  understood, 
but  it  would  do  away  with  the  supposition  that  in  this  section  we 
have  no  less  than  three  unconformities  in  the  Old  Red  Sandstone. 

Glasgow  Geological  Society. — ^I.  The  Monthly  Lecture,  Feb. 
2nd,  On  the  Age  of  Ice  in  Scotland,  was  by  the  Rev.  H.  W.  Cross- 
key,  who  has  for  some  time  past  been  enprnged  in  the  study  of  the 
subject,  and  also  in  working  out,  witli  David  Robertson,  Esq.,  the 
fauna  of  the  Glacial  beds  of  the  West  of  Scotland,  especially  the 
more  minute  forms.  The  Lecturer  described  the  position  and 
characteristics  of  tliese  beds,  which  he  illustrated  by  numerous  dia- 
grams. He  said  that  there  were  four  distinct  deposits,  representing 
consecutive  periods,  during  a  lengthened  and  slow  upward  move- 
ment of  the  land  in  Scotland,  and  referred  specially  to  the  beds  at 
Fort  William,  Lochgilphead,  Karnes  in  Bute,  Lochlomond,  Lang- 
bank,  Paisley,  Jordanhill,  and  Chapelhall,  near  Airdrie,  representing 
various  levels  where  Glacial  shell-beds  were  now  found,  varying 
from  half-tide  at  Langbank  to  525  feet  above  the  present  sea-level  at 
Chapelhall.  To  the  venerable  President  of  this  Society  (James  Smith, 
Esq.,  Jordanhill)  is  due  the  honour  of  establishing  the  Glacial  beds 
as  a  distinct  series,  with  a  characteristic  fauna  ;  and  the  credit  of 
the  scientific  men  of  Glasgow  is,  therefore,  ])eculiarly  involved  in 
developing  this  chapter  in  Geology.  The  term  '  Bouidcr-claj/'  is 
very  objectionable  as  applied  to  the  general  collection  of  cla}8, 
sands,  and  gravels,  indicative  of  a  Glacial  epoch.  It  more  correctly 
relates  to  one  term  in  the  series  ;  and  great  confusion  has  arisen 
from  the  mistake  naturally  consequent  upon  a  loose  phraseology, 
viz.,  the  predicating  for  a  whole  series  the  conditions  of  one  term. 
The  phrase  ^Northern  Drift'  is  also  objectionable  ;  one  of  tho 
pc^culiar  characteristics  of  the  only  bed  in  which  the  fauna  of  tho 
period  is  preserved  being,  that  it  is  in  no  sense  a  drift,  but  one  of 
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the  most  gradual  and  quiet  of  all  deposit*).  The  Lecturer  then  pro- 
ceeded to  developo  the  following  positions : — 1.  That  the  Glacial 
beds  of  tlie  Clyde  district  constitute  a  well-marked  series,  and  can- 
not be  confused  together  under  any  one  term.  They  denote  epochs 
separated  by  long  intervals,  and  characterized  by  different  conditions 
both  of  climate  and  the  relative  position  of  sea  and  land.  2.  That 
this  physical  sequence  is  not  an  accidental  circumstance,  of  one 
small  river-basin,  but  extends  over  large  areas.  3.  That  the 
Boulder-clay  proper,  at  the  base  of  the  series,  is  destitute  of  fossils. 
A  number  of  cases  in  which  fossils  were  said  to  occur  in  the  Boulder- 
clay  have  been  examined  by  the  Lecturer,  and  it  has  been  found  that 
they  were  either  beneath  it,  or  that  an  Upper  Drift  has  been  con- 
founded with  it.  Mistake  upon  this  point  is  exceedingly  easy.  The 
upper  beds  often  slip  down  and  cover  the  face  of  the  lower ;  while 
the  Upper  Drift,  although  differing  widely  in  the  obliteration  of  the 
striae  on  the  stones,  and  its  less  compact  character,  is  readily  mis- 
taken unless  studied  in  connection  with  a  large  range  of  beds. 
4.  That  the  finely  laminated  clay  which  immediately  succeeds  the 
Boulder-clay  is  also  unfossiliferous,  and  was  probably  the  deposit 
of  rapid  waters  issuing  from  beneath  ice,  and  carrying  the  exces- 
sively comminuted  mud  well  known  to  Alpine  travellers.  5.  That 
the  fossiliferous  clays  and  sands  belong  to  several  ages ;  and  that  the 
fauna  usually  catalogued  together  must  be  separated  into  distinct 
groups,  each  referable  to  its  own  bed,  and  having  its  own  place  in 
the  gradual  transition  from  a  severely  Arctic,  to  a  more  moderate 
temperature.  Mr.  Crosskey  concluded  by  a  description  of  the  pro- 
bable scenery  of  Scotland  from  the  time  of  the  Boulder-clay,  and 
through  the  successive  changes,  down  to  the  close  of  the  Glacial 
Period  ;  and  expressed  his  conviction  that  more  minute  and  ex- 
tended observations  may  enable  a  map  of  Scotland  to  be  drawn  as 
it  was  when  in  the  condition  of  Scandinavia.  Every  clay-pit, 
every  heap  of  boulders,  undoubtedly  has  its  place  in  the  great  order 
of  creation  ;  and  we  may  work  in  the  midst  of  the  mud,  in  the  faith 
llmt  there  is  an  order  and  a  succession  among  the  loose  stones  and 
in  the  lamination  of  each  bed  as  definite  and  exact  as  that  which 
prevails  among  the  stars,  so  that  not  one  faileth  in  its  appointed 
course. 

II.  At  the  Monthly  Meeting,  Feb.  16th,  Mr.  John  Young 
described  a  large  collection  of  the  Products  of  the  Destructive  Distil^ 
lation  of  Coal-tar,  exhibited  by  T.  T.  Miller,  Esq.,  Springfield ; 
amongst  which  were  tar-oils,  paraffine,  photogen,  ammonia,  &c.,  and 
specimens  illustrating  the  formation  of  the  Aniline-colours, — benzol, 
nitro-benzol,  aniline,  mauve,  magenta,  blue,  violet,  yellow,  green,  &c. ; 
also  numerous  specimens  illustrating  the  application  of  these  colours 
in  dyeing  and-  printing.  Mr.  Young  said  that  the  art  of  distilling 
coal  had  been  known  for  a  considerable  time ;  but  it  is  only 
recently  that  the  Coal-tar  products  have  come  into  extensive  use. 
In  a  Table  in  the  International  Exhibition  Jurors'  Report,  Mr. 
Hoffman  enumerates  about  fifty-one  different  substances  derived  from 
the  tar,  and  doubtless  many  more  will  yet  be  discovered.  In  the 
manufacture  of  gas,  the  coal  is  placed  in  red-hot  retorts,  by  which  a 
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maximum  of  gas  is  obtained  :  on  the  other  hand,  when  the  object  is 
to  obtain  a  large  yield  of  oil,  the  coal  is  placod  in  cold  retorts,  and 
gradually  brought  up  to  a  low  red  heat.  The  crude  tar-oils  are  then 
subjected  to  distillation,  among  the  first  products  of  which  are  ben- 
lol,  toluol,  &c. ;  as  the  heat  is  continued,  'heavy'  or  'dead'  oil 
passes  over  (which  contains  much  creosote,  and  is  used  for  the 
preservation  of  railway-sleepers),  leaving  pitch  as  a  residue  in  the 
retorts.  Some  idea  ot*  the  extent  of  the  paraffine-oil  manufacture 
may  be  obtained  from  the  fact  that  no  less  than  2,300,000  gallons 
were  produced  in  the  United  Kingdom  in  1862.  In  1856  a  new  and 
important  manufacture  was  established  by  the  discovery,  by  Mr.  W. 
Perkins,  of  the  beautiful  mauve-dye,  derived  from  aniline,  a  basic 
substance  existing  in  tar.  Since  then  this  trade  has  assumed 
gigantic  proportions ;  and  innumerable  shades  of  blue,  purple,  red^ 
yellow,  orange,  and  black  have  been  obtained.  These  colours,  be- 
sides being  extensively  used  at  home,  are  now  exported  to  a  largo 
extent ;  and  an  eminent  chemist  has  said  that  in  time  Great  Britain 
will  bo  the  great  colour-producing  mart  of  the  world. 

Mr.  John  Young  exhibited  some  slabs  of  Carboniferous  shale 
from  Arden  Quarry,  near  Thorn liebank,  containing  numerous  speci- 
mens of  thin  bivalve  shells,  which  had  long  puzzled  geologists  as  to 
their  affinities.  Lately  he  had  submitted  them  to  Professor  T. 
Rupert  Jones,  who  informed  him  that  one  of  them  is  an  JSstheria,  a 
genus  of  Bivalve  Crustaceans  ;  the  one  exhibited  is  a  new  species, 
which,  from  the  beautiful  punctate  structure  of  its  shell,  as  revealed 
by  the  microscope,  Professor  Jones  proposes  to  name  /i*.  puiictatella . 
One  of  the  other  shells  common  in  this  shale  Mr.  Salter  and  Pro- 
fessor Jones  refer  to  an  American  genus  of  Molluscs  (Dr.  Dawson*s 
Naiadites)  ;  the  species  being  possibly  as  yet  undescribed.  Mr. 
Young  remarked  that  these  shells  occur  in  great  profusion  in  the 
aluminous  shales  of  several  localities  in  the  West  of  Scotland ;  and, 
being  extremely  thin  in  their  texture,  they  are  often  converted  into 
a  thin  film  of  iron-pyrites,  which  gives  them  rather  a  pretty  ap- 
pearance when  the  shale  enclosing  them  is  newly  laid  open.  Both 
the  shells  and  shales,  however,  soon  decompose  if  exposed  for  any 
length  of  time  to  the  influence  of  the  weather. 

Mr.  John  Hunter  exhibited  an  interesting  series  of  Carboni- 
ferous Fossils  from  the  *  Main  Limestone '  beds  of  the  Braidwood 
district,  near  Carluke,  among  which  were  examples  of  the  interiors 
of  several  Brachiopod  shells,  not  found  before  ;  also,  the  very  rare 
Product  us  DeshayesianuSy  of  which  his  friend  Dr.  Selkirk  was  the 
first  to  find  speeiniens  in  Scotland.  Mr.  Hunter  also  exhibited 
a  large  slab  of  shale  lately  obtained  by  Dr.  Selkirk  from  the  strata 
lying  between  the  *  Main  Limestone'  and  under-lying  Coal  at  Braid- 
wood,  which  contained  a  splendid  example  of  a  large  and  very  rare 
fish,  Gyrolepis  Rankinii,  This  specimen  is  in  good  preservation, 
and  shows  tlie  beautifully  sculptured  ganoid  scales  of  the  Fish  lying 
in  their  natural  position  ;  also,  the  large  granulated  plates  which 
adorned  its  head.  The  ornamentation  of  these  plates  and  scales  are 
peculiar,  distinguishing  this  fish  from  all  others  found  in  the  Car- 
boniferous system.     This  species  was  first  discovered  by  Dr.  Rankin , 
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of  Carluke,  many  years  ago,  and  named  after  him.  Mr.  Hunter  also 
exhibited  numerous  specimens  of  polished  limestone  with  Corals, 
&c.,  and  explained  his  process  of  grinding  and  polishing  them,  by 
which  any  member  of  the  Society,  with  a  little  labour,  and  at  a  very 
triRing  cost,  could  easily  accomplish  like  results. 

The  Discovery  of  Lower  Carboniferous  Fossils  in  the  Upper 
Coal-measures, — Mr.  R.  Whtte  Skipset  exhibited  specimens  of 
Productus  scabriculuSy  Discina  nitida^  Conularia  quadrisulccUa,  and 
Bellerophon  Ufii,  recently  discovered  in  the  Upper  Coal-measures, 
very  greatly  higher  in  the  Carboniferous  series  than  previously 
known. 

These  fossils  are  true  marine  types,  and  have  not  hitherto  been 
found  higher  in  the  series  than  about  290  fathoms  under  the  *£11 
Coal,'  generally  in  the  Mountain -limestone  and  its  concomitant 
shales.  The  specimens  now  produced  were  discovered  in  a  coal- 
pit-shaft on  the  Drumpeller  property,  about  six  miles  east  of  Glas- 
gow. They  were  enclosed  partially  or  altogether  in  clay-ironstonc- 
nodules,  which  were  enveloped  in  shale,  a  few  of  the  dorsal  valves 
of  the  Productus  being  in  the  shale  itself.  Their  position  is  about 
30  fathoms  from  the  surface,  over-  and  under-laid  by  the  usual  alter- 
nations of  sandstones,  shales,  and  fireclays.  In  this  pit  the  'Main 
Coal'  is  calculated  to  bo  100  to  110  fathoms  from  the  surface  ;  and 
the  *  Ell  Coal,'  if  in  its  usual  relative  position  to  the  '  Main  Seam/ 
would  be  10  to  16  fathoms  higher.  The  position  of  the  fossil- bed, 
therefore,  is  about  60  fathoms  above  the  *E11  Coal ;'  the  horizon  of 
these  varieties  of  ocean-life  being  upwards  of  300  fathoms  higher 
than  hitherto  known, — above  the  regular  coal-seams  of  the  Upper 
Carboniferous  strata,  while  any  previously  known  beds  of  the  kind 
lie  in  the  middle  scries  ;  and  Discina  nitida,  at  least,  establishes  a 
connecting  l.nk  with  the  Permian  beds.  The  nodules  enclosing 
these  fossils  are  of  a  brown  colour,  like  haematite ;  and  this  is  really 
their  character,  there  being  only  28  per  cent,  of  iron  in  its  normal 
state  of  a  carbonate,  and  23  as  a  peroxide  :  the  shale  also  is  purplish 
red.  The  cause  of  this  is  evidently  a  large  trap-dyke,  which,  though 
not  in  contact  at  this  point,  traverses  the  ground  in  close  proximity, 
and  by  transmitted  heat  has  effected  this  change  in  colour  and 
character.  The  Productus  is  most  abundant  of  all,  only  one  or  two 
specimens  of  the  others  being  got ;  but  great  numbers  cannot  be 
expected,  the  extent  of  the  fossiliferous  bed  turned  out  being  only 
the  area  of  the  shaft,  about  ten  feet  square  ;  and  it  is  not  above  one 
foot  thick.  It  is,  however,  a  persistent  bed,  and  clearly  in  its 
natural  position,  there  being  no  irregularity  nor  dislocation  visible 
in  it  or  the  strata  around,  except  a  supposed  downthrow  in  the  whole 
mass  of  beds  by  the  action  of  the  trap-dyke,  the  pit  being  regarded 
as  on  the  depressed  side. 

The  reading  of  Mr.  Skipsey's  paper  was  followed  by  some  discus- 
sion lis  to  the  position  of  the  strata  in  which  the  shells  were  found. 
Mr.  James  Thomson  said  he  thought  the  Society  should  be  cautious 
in  affirming  the  discovery  announced  by  Mr.  Skipscy,  until  the 
position  of  some  well-known  bed  of  coal  in  the  pit  was  ascertained. 
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as  he  had  often  seen  marine  beds,  containing  similar  shale?,  thrown 
np  to  the  surface  by  faults  in  the  strata. — Mr.  John  Young,  who 
had  lately  visited  the  pit  (with  Mr.  Skip»ev  and  Mr.  Stokes, 
colliery* manager,  who  knows  the  district  and  its  strata  intimately), 
and  had  discovered  some  of  the  shells  exhibited,  stated  that  he  could 
not  agree  with  Mr.  Thomson's  objections,  a^  they  had  carefully 
investigated  the  position  of  the  shell-bed,  and  found  that  it  lay  only 
a  few  fathoms  under  the  red  sandstone  which  overlies  the  Upper 
Coal-measures  to  the  east  of  Glasgow.  All  the  evidence  that  could 
be  obtained  went  to  prove  that  the  pit  is  being  sunk  in  these  Upper 
Coal-measures ;  and,  as  there  is  only  one  red  sandstone  in  this  part 
of  the  field,  the  horizon  of  this  shell-bed  is  as  clearly  marked  as  if  it 
were  taken  from  any  bed  of  coal  whose  position  in  those  strata  is 
well  defined.  He  considered  that  the  discovery  of  undoubted  marine 
shells  on  the  top  of  our  coal- formation  was  one  of  great  interest  to 
the  geologist.* — Mr.  Crossket  remarked  that  the  recurrence  of  one 
of  the  shells  found  in  this  pit,  Discina  nitida^  in  the  higher  group  of 
rocks  termed  Permian,  proves  it  to  have  lived  throughout  the  Car- 
boniferous period,  and  shows  how  unwise  it  is  to  dogmatize  upon  the 
limitation  or  life-range  of  certain  species. 

Mr.  John  Campbell  read  a  paper  On  some  Differences  in  ike 
Eesmlts  of  Ice-action  in  Scotland  and  Switzerland^  in  which  he 
attributed  the  rounded  state  of  the  Highland  hills  to  their  having 
been  enveloped  almost  to  their  summits  in  a  sheet  of  ice,  while  the 
higher  Alpine  peaks,  on  the  contrary,  at  least  in  modem  times,  have 
always  been  elevated  considerably  above  the  glaciers,  and  have  been 
worn  into  their  present  majestic  forms  by  frost  and  other  causes, 
while  the  glaciers  acted  as  ravine-cutters  and  rubbish-carriers.  He 
explained  the  nature  of  moraines,  and  the  way  in  which  they  were 

♦  Mr.  R.  W.  Skijvjj^^-y  «avs  in  a  If-tr.='r.  '  At  a  subsequi^nt  visit,  I  found  in  the  same 
})ed  another  fositjl  thell,  like  Axi.tVJt :  and  then  examined  an  old  pit  300  to  400 
yanis  distant,  makicir  inquiries  of  the  people  en^r^i^ed  in  workiuii  it.  Their 
etitement  was  that  at  95  fathoms  the  '*3Iain  Coal "  was  got,  and  t\»r  yvan*  wroucht 
without  any  obst.iek'S  or  di>K:eat  ions;  auil  that  thymine  wai*  earrirvi  within 'iOO 
yards  of  the  new  shaft,  the  c«?ai- seams  U-in^  p«  rsistently  in  their  proper  place. 
From  the  excavate*!  material  at  the  old  pit-hrad  I  al>o  obtainevl  Pn'ibutv* 
icahricuhif  and  Anthracosta  acffi,  the  Littt-r  in  ironstonr-noduh^s,  different  fi>>m 
thi'nte  in  which  the  Pn-dt'ctHA  is  found,  hcini;^  of  a  different  colour  and  in  their 
normal  state  of  carl-jnate.  From  the  position  of  the  Anthntcosia-nodules  at  the 
pit-head,  they  must  pvidontly  have  bem  got  in  their  usual  phice  in  our  Coal- 
measures,  ranging  from  thi=*  '*  Ell  Coal "  down  to  the  *'  Main  Seam,"  and  thus  fiirther 
proving  the  gt-neral  persi>t»^nt  character  of  th»*  ground.  I  inquireil  pointedly  of 
tho^e  well  acquainted  with  the  ground  as  to  the  possibility  of  an  extensive  slip 
throwing  up  the  lower  beds,  and  the  i«iea  was  scouted  as  groundlfss;  the  only  dis- 
location being  the  dyke  mrntion*-d  in  my  paper  which  throws  the  coal  down  5  to 
10  fathoms  on  onr»  side  :  and  that  dyke  was  not  met  with  till  the  shaft  was  driven 
60  fathoms,  being  2o  fathoms  below  the  newly  found  shell-bed.  There  is  a  total 
absence  of  limestone,  or  anythinar  elst*,  beyond  the  usual  strata  of  our  Upper  Coal- 
measure>.*  Mr.  J«.'hn  Y«jung  a'M**.  'that  it  would  require  a  hitch  or  fault  of  170 
fathoms  to  bring  t»ur  liiiihest  marine  brds  to  the  position  of  the  shell-bed  aliove 
nuntioned  :  and  we  have  no  cvidt-nce  of  such  an  enormous  fault  in  that  district, 
nor  of  the  T'pper  Curl>«^nif«-n»us  Limestone  series  ever  have  been  reached  in  aiy  of 
the  pits,  which  are  very  numerous  there.* 
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formed  on  the  surface  of  the  glaciers ;  and  gave  his  reasons  for 
thinking  that  no  mass  of  detritus  intervened  between  the  glacier-ice 
and  its  rocky  bed,  but  that  all  the  stones  which  found  their  way 
there  were  quickly  ground  into  mud,  grinding  the  bed  at  the  same 
time,  and  that  this  mud  was  instantly  carried  off  by  the  water  which 
is  found  abundantly  beneath  the  glaciers.  Mr.  Campbell  admitted 
that  there  were  very  considerable  difficulties  in  fully  explaining  the 
phenomena  of  the  Soulder-clay;  but  suggested  that»  from  the  great 
coldness  of  the  climate  of  Scotland  in  the  Glaci^  Period,  there 
would  be  but  a  small  supply  of  water  from  the  melting  of  the  ice,  and 
that  in  the  flattish  country,  where  the  Boulder-clay  is  principally 
found,  the  ice-sheet  would  not  be  much  crevassed,  so  that  surface- 
water  would  not  easily  find  its  way  beneath,  and  the  detritus  over 
considerable  spaces  might  thus  escape  removal.  The  mass  of  mud, 
stones,  &c.,  would  then  be  powerfully  compressed  and  very  gradually 
moved  forward  by  the  friction  of  the  ice  above ;  while  the  stones, 
being  rubbed  together  while  embedded  in  a  slightly  yielding  matrix, 
might  acquire  their  characteristic  half-worn  and  scratched  appear- 
ance. This  view  of  the  case  would  also  account  for  the  so-called 
*  striated  pavements,'  which  would  naturally  be  formed  at  any  level 
which  was  for  a  time  the  bed  of  the  ice,  but  which  might  afterwards 
be  covered  up  by  a  fresh  mass  of  clay  and  stones.  Mr.  Campbell 
thought  that  one  of  the  strongest  objections  to  the  Land-ice  Theory 
was  derived  from  the  local  nature  of  a  largo  portion  of  the  boulders ; 
though  this  was  generally  used  as  an  argument  on  the  other  side. 
He  said  he  could  cosily  understand  how  stones  in  a  mountainous 
country  inight  fall  on  the  surface  of  the  ice,  and  after  being  carried 
to  a  great  distance  might  become  involved  in  the  Boulder-clay ;  but 
he  did  not  see  how  ice,  creeping  over  a  flat  country,  which  it  com- 
pletely covered,  could  break  up  the  rocks  beneath  in  large  masses, 
instead  of  wearing  them  away  by  gradual  and  constant  attrition.  In 
conclusion,  Mr.  Campbell  stated  that  in  his  opinion  the  evidence  in 
favour  of  the  formation  of  the  Boulder-clay  by  a  sheet  of  land-ice 
predominated  ;  but  he  did  not  wish  to  express  himself  too  confidently 
on  this  point,  and  ho[)ed  that  observations  might  be  made  on  the 
eflfeets  produced  by  close-packed  heavy  ice  drifting  in  somewhat 
confined  waters,  which  might  possibly  throw  some  light  on  this 
obscure  and  difficult  question. 

III.  March  2nd. — E.  A.  Winch,  Esq.,  in  the  chair.  The  Monthly 
Lecture  was  given  by  W.  Keddik,  Esq. — On  the  Unity  and  Perma- 
nence  of  Species,  The  Lecturer  described  the  views  both  of  those 
who  consider  species  to  be  permanent,  and  limited  by  strong  charac- 
ters, being  types  of  vegetable  and  animal  life  which  have  survived 
the  lapse  of  ages  unaltered,  presenting  the  same  forms  and  organiza- 
tions as  those  of  their  progenitors;  and,  secondly,  of  those  who  do 
not  believe  in  the  fixity  of  species,  but  are  of  opinion  that,  iu 
consequence  of  the  modifying  influence  of  external  agents  upon 
organized  beings,  and  of  the  hybridizing  or  crossing  of  ancient  species, 
they  have  been  subjected  to  incessant  variation,  even  in  their  most 
important  characters,  thus  giving  rise  to  new  types,  which  are  them- 
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Belres  destined  to  be  modified  by  similar  causes.  The  known  per- 
manence of  certain  animals  and  plants  for  several  hundred  year?,  and 
the  sterility  of  hybrids,  were  adduced  as  evidence  that  aberrant 
animals  and  plants  recur  to  the  type  from  which  they  have  diverged, 
tod  that  true  species  are  permanent. 

The  Chairman,  alluding  to  the  admitted  progressive  character  of 
fossil  species,  wished  that  the  Lecturer  had  been  able  to  take  into 
eonsideration  the  cause  of  that  progressive  advance. 


Note  on  Belehnites  clavatus,  Blainv. — I  am  happy  to  be 
able  to  reply  to  the  inquiry  of  Professor  Phillips,  regarding  the 
form  of  the  phragmacone  in  Belemnites  pistilliformisy  Sow.  {B,  da" 
tatus,  Blainv.),  by  the  statement  that  it  has  proportions  similar  to 
those  of  other  Belemnites,  and  is  not  slender  and  elongated  as  in 
Xiphoteuthis.  A  specimen  showing  this  (a  guard  and  phragmacone, 
in  stone,  rubbed  down  and  polished  so  as  to  exhibit  a  section)  was 
lately  in  my  collection,  and  is  now,  if  I  mistake  not,  in  the  Museum 
of  Practical  Geology. 

Note  on  Xiphoteuthis  elongata. —  Since  the  publication  of 
Professor  Huxley's  Memoir,  I  have  obtained  a  fine  specimen  (now  in 
the  Jermyn  Street  Collection)  of  this  species.  The  guard  of  this 
example  was  fractured  in  extraction  from  the  matrix,  and  showed 
clearly  that,  in  this  instaDce  at  least,  it  was  tubular  throughout, 
though  closed  at  the  extremity.  From  what  I  have  seen  in  other 
specimens  that  have  come  under  my  notice,  I  am  strongly  of  opinion 
that  this  is  a  normal  clmracter,  and  that  a  solid  guard  is  the  result 
of  fossilizatiou. — Edward  C.  IIartsinck  Day,  Charmouth. 


Surface-Markings  on  Sandstone. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — For  many  years  the  peculiar  markings  found  so  frequently 
in  sandstone  and  other  rocks,  from  the  Cambrian  upwards,  have 
been  attributed  by  Geologists  to  the  effect  of  heavy  rain-drops  falling 
on  plastic  mud,  or  moist  impressible  sand.  Together  with  my  fel- 
lows, I  believed  the  markings  to  be  due  to  rain-drops,  until  a  fortu- 
nate discovery  proved  the  conjecture  untenable.  During  the  summer 
of  1859,  while  shooting  sea- fowl,  shortly  after  sun-rise,  on  the  sands 
near  LfCith,  I  observed  peculiar  depressions,  with  cusps,  precisely 
similar  to  those  so  well  represented  in  Plate  IV.  in  No.  IX.  of  the 
Geological  Magazine.  They  were  identical  with  the  depressions 
caused  by  rain-drops  during  a  thunder-storm;  butas  the  streets  in  the 
town  were  dry,  my  curiosity  was  excited.  On  calling  the  attention 
of  a  neighbouring  watchman  to  the  nmrkingf*,  he  informed  me  that 
no  rain  had  fallen  through  the  night,  and  so  I  looked  for  another  cause 
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to  produce  the  effect.  It  wu  not  long  before  I  dlscorered  thftt  tbpee 
depressions  were  confined  to  a  certain  well-defined  sone  in  the  eandjr 
Bhore,  none  appearing  above  or  below  it;  further,  that  tbe^  were 
the  barrows  of  the  Gammarv*,  or  Sand-hopper.  Each  of  these 
conical  depressions  contained  water;  and  as  the  wind  was  blowing 
the  sand  from  above,  a  cusp  was  produced  round  each  towards  the 
leeward  side  of  the  minute  crat«r.  (See  Woodcut.)  Now,  all  that 
was  necessary  to  preserve  these  Gammams- burrows,  was  simply 
their  being  filled  up  by  the  dry  sand,  and  thus  kept  from  the  de- 
grading action  of  tlie  advancing  tide. 


idy  bcooh  id,  d);— (A)  bi 


Another  consideration  eatiafied  me  that  in  no  instance  can  we 
expect  to  find  the  fossil  marks  of  rain-drops  unless  a  special  condi' 
tion,  euch  as  Gideon  of  old  prayed  for,  were  obtained;  namely,  that 
one  portion  should  be  dry,  and  all  around  moist.  For  all  the  casts  of 
foot-prints,  gas tcropod -tracks,  and  the  so-called  fossil  roiu-drops,  one 
condition  m  eeisential, — that  before  tlienext  tide  these  markings  must 
be  filled  up  with  dry  dust  or  sand.  It  is  therefore  clear  that  no  such 
traces  of  rain-drops  can  be  found,  as  all  around  must  have  been  wet, 
Sh'i'tfee  KexTlidc  would  certainly  obliterate  any  trace  of  the  depres- 
sions. Great  caution  is  necessary  to  distinguish  the  track  of  ft  Gas- 
teropod  from  that  of  a  Nereid  on  the  soft  sand.  When  the  track  of 
a  whelk  is  being  filled  up  by  the  dry  sand  blown  into  the  depreaaioa 
in  the  line  of  progress,  no  diflteulty  Is  felt  in  recogniiing  it  as  tho 
track  of  n  Ganteropod  ;  but  should  the  wind  blow  at  right  angles  to 
the  track  of  tho  Mollusc,  a  series  of  setiE-like  markings  will  bo 
observed  to  leeward,  caused  by  the  dry  sand  adhering  to  the  moist, 
lu  Ibis  instance  a  geologist  would  naturally  assign  the  markings  (o 
the  impression  of  Graptolites  pristu  or  C.  iagiltarius.  And  if  the 
wind  suddenly  shifted  to  the  opposite  direction,  another  scries  of  seta: 
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would  be  formed  on  the  other  side  of  the  Mollusc's  track  ;  and  the 
observer  would  at  once  pronounce  the  marks  to  be  due  to  a  gigantic 
Crossopodia,  or  fringe- footed  Annellde. — Yours  truly, 

A.  Brtson. 

Hawkhill,  Edmburgh. 


The  Falconer  Memorial. — At  a  meeting  held  in  London  on  the 
25 tb  of  February,  Sir  Proby  T.  Cautley,  K.C.B.,  in  the  chair,  it  was 
resolved  to  record  the  great  loss  sustained  by  Science  in  the  early 
death  of  the  late  Dr.  Hugh  Falconer,  and  to  perpetuate  his  name  as 
a  Naturalist  and  a  Scholar  by  a  suitable  Memorial.  It  was  unani- 
mously resolved  that  this  Memorial  should  include  a  Marble  Bust,  to 
be  placed  in  the  rooms  of  one  of  the  Scientific  Societies,  or  else- 
where, in  London,  as  might  be  determined.  One  of  the  objects  in 
which  the  late  Dr.  Falconer  took  deep  interest,  up  to  the  latest  hour 
of  his  life,  was  the  foundation  of  Fellowships  or  Scholarships  in  the 
University  of  Edinburgh,  to  enable  deserving  students  to  prolong 
their  studies  beyond  the  usual  academical  period.  It  was  therefore 
further  resolved  to  collect  funds  for  the  purpose  of  founding,  in  that 
University,  a  Fellowship  or  Scholarship  in  Natural  Science,  tenable 
for  a  limited  term  of  years,  and  to  be  called  '  The  Falconer  Fellow- 
sliip '  or  *  Scholarship.'  The  Presidents  of  the  Royal,  Linnean, 
Geological,  Geographical,  and  Ethnological  Societies,  and  many 
other  friends  and  admirers  of  Dr.  Falconer,  have  formed  a  Committ(.'e 
for  promoting  the  objects  of  the  *  Falconer  Memorial.' 

The  late  Earthquake  in  the  North  op  England. — On 
Wednesday,  the  15th  of  January,  an  earthquake  of  very  unusual 
severity  occurred  in  Morecambe  Bay,  and  the  neighbouring  district 
of  Furness.  The  following  account  of  the  more  strikin^r  effects  is 
abridged  from  a  long  article  in  the  *  Barrow  Herald  '  of  Feb.  18th  : 
— About  three  minutes  past  11  A.M.,  the  people  of  Barrow  were 
terror-stricken  by  an  earthquake-wave  which  came  in  the  direction 
of  Salthouse  Marsh,  and  passed  along  towards  Ilindpool,  where  it 
would  appear  to  have  terminated.  So  far  as  yet  known,  the  vibra- 
tion would  appear  to  have  commenced  at  Mickle  Island  in  More- 
cambe Bay,  where  it  threw  up  large  volumes  of  sand  and  stones  to 
the  height  of  5  or  6  feet.  Two  distinct  shocks  Avere  felt  there,  fol- 
lowing each  other  at  an  interval  of  five  minutes.  Roa  Island,  close 
by,  suffered  severely.  At  the  Pier  Hotel  the  walls  and  ceilings 
were  cracked,  and  bottles,  plates,  &c.,  were  thrown  down.  Tlio 
cellar  seems  to  have  escaped  injury.  Great  fissures  were  made  in 
the  earth  300  yards  from  the  hotel,  towards  the  railway-embank- 
ment. At  Westfield,  Pease  Holmes,  and  Rampside  (on  the  coast), 
which  seems  to  have  suffered  most,  walls,  ceilings,  roofs,  and  chim- 
neys of  houses  and  outbuildings  were  fissured  or  severely  injured  by 
the  shocks:  indeed,  there  are  many  instances  of  cracked,  bulging,  and 
fallen  walls  and  chimneys.     Furniture  was  thrown  down  ;   and  in 
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one  case  at  least,  the  flagstones  in  the  lower  rooms  were  broken  and 
thrown  up.  At  Furness  Abbey,  the  bells  of  the  hotel  rang  with 
violence.  At  Hawcoat,  a  buzzing  noise  was  heard.  The  shock,  on 
reaching  the  shore  of  Morecambe  Bay,  would  appear  to  have 
branched  off  in  two  directions, — the  one  towards  Barrow,  and  the 
other  towards  Furness  Abbey  and  Dalton.  In  Salthouse  Marsh  it 
was  very  severe.  Some  gentlemen  who  were  standing  on  the  para- 
pet in  front  of  the  Barrow  Railway-station  were  nearly  thrown 
down  by  the  rocking  of  the  flagstones  beneath  their  feet.  All  along 
the  Strand  the  bells  rang  in  the  houses,  and  the  reporter  of  the 
newspaper  was  thrown  from  his  desk  against  the  wall.  At  Barrow 
there  seemed  to  be  two  distinct  waves,  accompanied  by  a  loud  rum- 
bling sound,  which  lasted  about  half  a  minute.  All  the  vessels  in 
the  harbour  were  made  to  roll  and  pitch  tlirough'the  severity  of  the 
shock.  QThe  writer  of  the  account  in  the  *  Barrow  Herald '  states 
that  an  earthquake  occurred  at  Ambleside  in  1780,  by  which  two 
clefts  were  produced.  One  of  them  was  very  deep,  and  200  feet  in 
length  ;  it  nearly  swallowed  up  six  houses  and  several  cattle.  I 
have  carefully  examined,  in  company  with  local  geologists,  a  number 
of  large  fissures  on  each  side  of  the  valley  between  Whitehaven  and 
St.  Bees,  which  would  seem  to  admit  of  no  other  explanation  than 
an  earthquake  of  comparatively  recent  occurrence.  Tiie  tourist  on 
the  railway  can  easily  distinguish  them  by  the  stripes  of  wood  under 
which  they  lie  concealed.] — D.  M. 

Recent  accounts  from  Mexico  report  the  discovery  of  valuable 
treasures  in  that  country.  Baron  de  Morner,  a  Swede,  has  found  a 
deposit  of  anthracite  of  excellent  quality  in  the  Guerrero  district. 
Concessions  have  been  granted  of  a  layer  of  bitumen  and  two  coal- 
seams  in  the  Arrondissement  of  Iturbide;  of  a  petroleum-well  near 
Tenaneingo;  and  of  a  vein  of  cinnabar  at  Sultepec.  Two  Frenchmen, 
MM.  Favre  and  Garibel,  are  about  to  establish  iron -mines  in  the 
district  of  Chaleo,  where  the  railway-works  are  being  carried  on 
with  great  activity. — 'Header,^ 

Con GK ESS  op  Delegates  op  the  French  Learned  Societies. 
— M.  A.  de  Caumont,  the  Director  of  *  The  Institute  of  the  Pro- 
vinces,' has  issued  circulars  to  the  Presidents  of  the  several  Learned 
Societies  of  France,  praying  the  appointment  of  six  delegates  from 
each  to  meet  in  convocation  at  Paris  on  the  20th  of  ApriL  The 
questions  which  will  be  submitted  for  discussion  this  year,  as  usual, 
will  boar  on  Agriculture,  Geology,  Statistics,  Archeology,  and 
Art.— R.  T. 

The  PALiKONTOGRAPHTCAL  SOCIETY.  —  Dr.  P.  Martin  Duncan, 
Sec.  Geol.  Soc.  (8,  Belmont,  Lee,  S.E.),  being  engaged  in  preparing 
an  Appendix  to  MM.  Edwards  and  Haimes*  British  Fossil  Corals  ; 
and  Mr.  Henry  Woodward  (144,  Lcighton  Road,  N.W.)  having  also 
undertaken  to  prepare  a  Monograph  of  Palaeozoic  Crustacea,  of  the 
order  Euri/pterida,  for  this  Society;  they  beg  to  request  the  kind 
assistance  of  Geologists  and  Pala3ontologists,  and  private  Collectors 
generally  throughout  the  country,  in  forwarding  their  labours,  either 
by  the  communication  of  information  as  to  localities,  or  by  the  offer 
of  the  loan  of  specimens  for  examination,  &c. 
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Hiiet  and  Ae  lowest  Silurian  rock  is  a  good  reason  for  believing 
that  the  gndu  of  Bohemia  and  Bavana  is  tmly  the  repreaen- 
tathre  of  the  Laorentian  or  Fondamental  Ghieiss.* 


n. — Ok  a  SinnnK  Smmo  or  thx  Soil  »  a  Field  at 
LaxDKK  ur  Ebskx. 
Bj  Hn  Bar.  0.  nrau,  MX,  FjaS. 
TN  dw  month  of  Maj,  1861,  there  occnired  a  evrioiu  labsidenoe  of 
-'-  the  aoil  in  a  flela  on  the  'ICalting  Farm'  at  Lexden  ui  Esasz. 
Hm  cavltj  thoa  prodnced  waa  about  twen^-flTe  jarda  in  circnm- 
hreooe^  of  an  elliptical  form,  and  about  twenty  feet  in  depth,  with 
dta  ridea  alightly  OTerhaDgiag.    The  Babaidraoe  took  place  quite 
•oddenly;  aome  workmen,  who  were  in  the  field  in  the  forenoon, 
indins  tlw  pit  freah  formed  on  their  retnm  from  dinner.  The  ground 
hi  whieh  the  pit  ia  aitnated  conjista  of  a  slightly  riaing  bank  of 
Tallej-gniTel,  and  ia  about  fifty  yards  to  the  sooth  of  the  little  Biver 
Colne^  which  mna  past  the  apot,  and  girea  ita  name  to  the  ancient 
town  of  Colcheater.    The  anrface  of  ule  field  cannot  be  more  than 
fire  or  aix  feet  abore  the  stream  when  full. 

The  ndea  of  the  pit  are  clean-cut  in  the  ^avel,  which  is  stratified 
and  haa  eridently  oerer  been  disturbed.  Though  at  the  time  of  the 
oeeorrenoe  the  erent  excited  great  local  interest,  yet  I  did  not 
myself  hear  of  it  until  a  year  ago.  I  then  found  it,  after  a  rainy 
time,  contusing  a  little  water  at  the  bottom,  in  the  funnel-shaped 
cavity  which  was  formed  of  tlie  impervious  aoriace-soil  that  bad 
subsided  ;  bat  it  waa  evidently  not  spring-water.  See  the  accom- 
panying section. 


f"""""""aaa 


Sach  are  the  phenomena :  and  the  question  is,  how  are  they  to  be 
explained  ?  The  anbsoU  of  the  valley  is  London  Clay,  which  is  seen 
at  the  bottom  of  Lexden  brick-pit  (that  cemetery  for  extinct 
FachydenuB;  see  Quart  Journ,  Gieol.  Soc,  voL  xix.  p. 393), about  half 

*  Quart.  Joum.  GeoL  Soc,  toI.  xix.  p.  3S6.    Looking  to  the  total  direigenw  of 
'*"''  strikB,  I  un  of  opinioD,  that  the  Laurentiui  locfcs  ot  the  North-wpetfrn  High- 
I,  aa  well  as  Uiow  of  the  North-vest  of  Ireland,  will  prore  to  be  the  '  Lower 
'of  Logan. 
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a  mile  distant  to  the  east.  It  so  happens  that  several  Artesian  wells 
have  been  sunk  not  far  off,  so  that  we  know  the  sequence  of  beds 
in  the  neighbourhood.  The  late  Mr.  J.  Brown,  of  Stanway,  sup- 
plied me  with  the  following  section  of  the  well  at  the  Colchester 
Water-works,  which  is  situated  on  the  edge  of  the  same  valley  a 
mile  to  the  east. 

Section  of  the  Artesian  Well  at  the  Colchester  Water-works.* 
Vegetable  soil  and  low-level  gravel     .    •     .     12  feet. 
London  Clay,  with  much  green  sand  in  the 

lower  beds 105    „ 

Woolwich  and  Reading  beds 26    „ 

Chalk,  bored 152    „ 


Plenty  of  good  water  at 294 


» 


At  another  well,  which  was  commenced,  but  abandoned,  at  the 
Cavalry-barracks,  about  two  miles  to  the  south-east  of  the  subsi- 
dence, the  thickness  of  the  London  Clay  and  Lower  Tertiaries  was 
found  to  be  211  feet,  and  the  Chalk  was  reached  at  237  feet. 

Noticing  that  at  the  water- works  the  Chalk  was  reached  at  142  feet, 
this  gives  the  difference  of  depth  for  the  top  of  the  Chalk,  at  the 
two  localities,  as  95  feet,  which  must  be  very  nearly  the  difference 
of  surface-level  of  the  two  places.  This  shows  that  the  surface  of 
the  Chalk  is,  in  all  probability,  nearly  horizontal,  and  consequently 
deeply  covered  by  clays  at  Lexden.  We  are  precluded,  therefore, 
from  attributing  the  subsidence  to  an  ordinary  pipe  in  the  Chalk,f 
for  such  could  not  have  been  formed  beneath  so  great  a  thickness  of 
clnys.  Had  Chalk  been  the  immediate  subsoil,  such  a  subsidence 
might  have  occurred ;  for  it  is  probable  that  the  pipes  formed  by 
the  percolation  of  rain-water  through  Chalk  are  not  aJways  filled  up 
by  the  falling-in  of  the  superficial  beds  keeping  pace  with  the  forma- 
tion of  the  cavity.  The  workmen  at  Horstead  Chalk-pit  in  Norfolk 
(where  the  Chalk  is  wrought  beneath  a  thick  covering  of  Norwich 
Crag)  assured  me  that  they  occasionally  came  upon  hollow  pipes, 
roofed  over  by  the  *  uncallow,'  i.e.  the  Crag  deposits.  This  is  quite 
probable,  on  account  of  the  firmly  compacted  bed  of  great  flints 
which  immediately  cover  the  Chalk.  But  such  an  explanation  will 
not  apply  to  our  present  problem. 

That  there  must  be  a  vacuity  somewhere  beneath  the  subsidence 
is  clear.  That  it  should  be  in  the  gravel  is  impossible,  because  the 
stratification,  as  exposed  in  the  sides  of  the  hole  for  about  10  feet^  is 
perfectly  regular ;  that  it  exists  in  the  London  Clay  is  also  im- 
possible ;  but  that  such  a  cavity  should  exist  in  the  Chalk  is  pro- 
bable. I  conceive  it  may  be  connected  with  the  chasm  from  which 
the  supply  of  water  to  the  Colchester  Water-works  is  obtained. 

*  I  am  indebt^Mi  to  Mr.  Prestwich  for  a  correction  to  Mr.  Brown's  note,  as  also 
for  the  measuremonts  of  the  well  at  the  Cavaliy-barracks. 

t  Sco  the  Author's  paper  '  On  some  natural  Pita  on  the  Heaths  of  Dorsetshire/ 
Quart.  Joum.  GcoL  Soc,  voL  xv.  p.  187. 
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I.  Notes  oar  ths  Shapc  A3n>  Srsrcnntz  or  aoicc  Parts  or 
THE  Alps,  with  Bcfcrcsce  to  iK^ruDATiosr. — Part  IL 

Bj  Jomr  EusKcr.  £«q.,  F.G.3.^  dee. 
CPUta  VX; 

AT  the  extremity  of  mj  sketch,  fig.  I,  p.  .52,  which  bv  the 
printer^s  inadTertence  is  marked  T  insteail  of  x,  the  beds 
appear  to  turn  suddenlj  downwanLi.  Thej  are  actoailj  more 
inclined  at  this  spot ;  bat  the  principal  cause  of  their  apparent 
increase  in  steepness  is  a  change  in  their  strike.  Generally 
parallel  to  the  precipice,  it  here  tum.-*  we^twanL?  '  i>.  towanis 
the  spectator^;  and,  holdin<r  rnv-selt'  b^>und  in  candour  to  n«.»te, 
as  I  proceed,  every  circum.'*tance  appearing  to  make  for  the 
modem  glacial  theories,  I  mu.^t  admit  that,  a»  the  beiLs  at  this 
extremity  of  the  cliff  turn  outwanL*  from  the  Al{>5,  it  might  not 
inaptly  be  concluded  that  the  great  Chamouni  Glar.-ier,  which 
hy  its  friction  filed  the  mountain  two  thousand  feet  down  at 
the  top,  by  its  pressure  turned  the  end  of  it  several  pjints  of 
the  compass  round  at  the  lx>ttom ! 

This  change  in  the  strike  of  beds,  though  over  a  very  limited 
space,  yet  perfects  the  Saleve  as  a  t^kpical  example,  entirely 
simple  in  its  terms,  of  a  wave  of  the  undulatory  district  of  the 
Savoy  Alps.  I  call  it  the  *  undulatont' '  district,  because?  in 
common  with  a  great  belt  of  limestone  ranges  extending  on 
the  north  side  of  the  gneiss^^jse  Alps  as  far  as  the  Valley  of  the 
Rhine,  it  is  composed  of  masses  of  rock  which  have  bent  like 
leather  under  the  forces  affectincr  them,  instead  of  breakmcr 
like  ice ;  and  their  planes  of  elevation  are  therefore  all,  more 
or  less,  curbed. 

This  is  one  of  the  points  on  which  I  want  help.  I  have 
hitherto   met   with   no   clear   statement   of  the   supposed   or 
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supposable  differences  between  the  mountains  which  rise  bend- 
ing, and  those  which  rise  rigid.     The  conglomerates  of  Central 
SNvitzerhind,  for  instance,  are  raised  always,  I  think,  in  recti- 
linear masses,  league  heaped  on  league  of  continuous  slope, 
like  tilted  planks  or  tables.     But  the  subjacent  limestones  of 
Altoi'f  and  Lauterbninnen  are  thrown  into  fantastic  curv'es. 
The  gncissitic  schists  of  Chamouni  are  all  rectilinear ;  tliose  of 
Val  d'Aoste  and  the  Black  Forest  are  coiled  like  knots  of  pas- 
sionate snakes.   Is  this  difference  caused  by  difference  in  the  cha- 
racters of  the  apjJicd  forces,  or  by  differences  in  the  state  of  the 
materials  submitted  to  them  ?     If  by  difference  in  the  materials, 
it  is  not  easy  to  understand  how  forces  which  could  twist  lime- 
stone-beds a  thousand  feet  thick,  as  a  laundress  wrings  linen, 
could  have  left  conglomerates  in  any  other  state  than  that  of 
unintelligible  heaps  of  sliingle  and  dust.     But  if  the  difference 
is  in  the  manner  of  the  agency,  we  have  instantly  a  point  of 
evidence  of  no  small  value  respecting  the  date  and  sphere  of 
any  given   elevatory  force.      But  I  have  not   yet   seen   any 
attempt  to  distinguish,  among  the  several  known  periods  of 
elevation  in  the  iVlps,  those  during  which  the  action  was  ac- 
comj)anied  by  coiling  pressures  from  those,  if  any,  during  which 
we  have  (mly  evidence  of  direct  heave.     And  the  question  is 
rendered  both  more  intricate  and  interesting  by  the  existence 
of  the  same  structural  distinction  on  a  small  scale.     The  meta- 
morphic  series,  passing  from  gi'avel  into  gneiss,  through  the 
infinitely  various  ^  poudingues,'  is   far   more  interesting  than 
the  transition  from  mud  to  gneiss  through  the  schists,  except 
only  in  this  one  particular,  that  the  conglomerates,  as  far  as 
I    know   them,   do   not   distinctly   coil.       Their   pebbles    are 
wrenched,  shattered,  softened,  pressed  into  each  other;  then 
veined  and  laminated ;  and  at  last  they  become  crystalline  with 
their  paste :  but  they  neither  coil,  nor  wholly  lose  trace,  under 
whatever  pressure,  of  the  consistent  couching  on  their  broad 
sides,  which  first  directed  Saussure's  attention  to  the  inclined 
position  of  their  beds ;  whereas  limestones  in  the  same  transi- 
tional relation  to  the  gneiss  (those  under  the  Castle  of  Mar^ 
tigny,  for  example)  T\i'inkle  themselves  as  if  Falstaff's  wit  had 
vexed,  or  pleased,  them,  and  made  their  faces  ^  like  a  wet 
cloak  ill  laid  ui).' 

It  is  true  that  where  the  conglomerates  begin  to  take  the 
asjject  of  shattered  breccias,  like  those  which  accompany  great 
faults,  some  aspect  of  coiling  introduces  itself  also.  I  have  not 
examined  the  conglomerate-junctions  as  I  have  the  calcareous 
ones,  because  the  mountain-forms  of  the  breccias  are  so  inferior 
(for  my  own  special  purposes  of  art)  to  those  of  the  schists. 
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over  leagues.  But  I  call  every  cleavage  '  native  *  which  has 
been  produced  by  contraction,  expansion,  segregation^  or  crystal- 
lization, whatever  the  space  over  which  the  rock  may  be  moved 
by  its  structural  change ;  and  I  only  call  a  cleavage  ^  passive ' 
which  has  been  caused  by  a  strain  on  the  rock  under  external 
force.  Practically,  the  two  cleavages,  or  rather  the  two  groups 
of  cleavages,  mingle  with  and  modify  each  other;  but  the 
^  native  '  cleavage  is  universal ; — the  *  passive '  is  local j  and 
has  more  direct  relations  with  the  mountain-form. 

In  the  range,  for  instance,  of  which  the  Aiguille  de  Yarens 
forms  the  salient  point,  of  which  the  rough  outline  is  given  in 
the  same  plate,  fig.  2,  seen  in  front,  and  in  fig.  4,  seen  in  profile, 
the  real  beds  dip  in  the  direction  a  b,  fig.  4,  being  conspicuous 
in  every  aspect  of  the  mountain  in  its  profile :  they  are  seen 
again  on  the  opposite  side  of  the  valley  (of  Maglans)  at  c  d.  On 
the  face  of  the  mass,  fig.  2,  they  are  seen  to  be  contorted  and 
wrinkled,  on  the  left  reversed  in  complete  zigzags ;  *  but 
through  all  these  a  native  cleavage  developes  itself  in  the 
direction  ef,  accompanied  by  an  elaborate  network  of  diagonal 
veining  with  calcareous  spar. 

Tliis  cleavage  directs  the  entire  system  of  the  descending 
streams,  which,  by  help  of  it,  cut  the  steps  of  precipice  into 
oblique  prisms,  curved  more  and  more  steeply  downwards,  as 
the  sweep  of  the  torrent  gains  in  power ;  so  that,  seen  from  a 
point  a  little  farther  to  the  right,  the  mountain  seems  composed 
of  vast  vertical  beds,  more  or  less  curved  in  contour,  fig.  3. 
But  the  face  of  the  precipice  itself  is  hewn  into  steps  and  walls, 
with  intennediate  slopes,  by  a  grand  vertical  passive  cleavage, 
//A,  fig.  4,  to  wliicli  the  direction  and  disposition  of  the  entire 
Valley  of  Maglans  are  originally  owing. 

And  thus  in  any  given  mountain-mass,  before  we  can  touch 
the  (question  of  denudation,  we  have  to  determine  the  position 
it  occupies  in  the  wave-system  of  the  country, — the  connections 
of  its  cleavages  with  those  of  neighbouring  masses, — and  the 
probable  points  of  maxima  elevation  which  directed  the  original 
courses  of  glacier  and  stream.  Then  come  the  yet  more  intri- 
cate questions  respecting  the  stat«  of  the  materials  at  each 
successive  elevation,  and  during  the  action  of  the  successively 
destructive  atmospheric  influences. 

I  have  no  pretension  to  state  more  than  a  few  of  the  main 
facts  bearing  on  such  questions  in  the  Savoy  districts  of  the 
Lower  Chalk,  which  I  will  endeavour  to  do  briefly  in  one  or 
two  following  papers. 


*  This  contortion  is  an  important  one,  existinff  on  both  sides  of  the  yalley ;  bat 
.  it  is  in  reality  farther  to  the  left  I  have  crowded  it  in  to  complete  the  typical 
H     Bgure. 
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11.  On  the  Classification  of  the  Cretaceols  Beds. 

By  Robert  A.  C.  Godwcc-Acstex.  K.R.S..  F.G.S. 

THE  two  Memoirs  by  Dr.  Rejncs,  on  the  Cretaceou«  f  jrmation, 
which  were  iioticed  in  the  ninth  nunilier  of  the  Geolo'^ical 
Magazinf^  suggest  two  questions  :  how  far  the  .'^ub^iiTiaions  theru 
proposed  are  applicable  to  the  Cretaceous  seriifs  of  this  country;  and, 
next,  as  to  the  sufficiency  of  the  ground  on  which  the  synchronism 
of  the  subdivisions  of  geological  formution.-«  ha»  btren  basi-d.  The 
subject  of  the  second  Memoir,  *De  TEtagn/  involves  considerations 
which  might  be  well  extended  to  the  whole  range  of  the  geolo^rjcal 
series  :  indeed,  it  will  hardly  be  profitable  to  msike  much  progress 
with  the  past  physical  history  of  the  earth  until  rules  for  deter- 
mining geological  horizons  shall  be  establi.'rhed. 

The  first  of  these  questions  has  probably  been  answered  much  in 
the  same  manner  by  manj  English  Geologists.  Thing!)  do  not  admit 
of  subdivision  and  the  comparison  of  relative  parts,  uule^ri  they  have 
something  in  common.  Dr.  Reyucs  proposes  ten  gul)divisions  for  the 
Cretaceous  series,  each  characterized  by  from  three  to  four  fuiTns  of 
Shells  or  Urchins.  Out  of  thirty -eight  species  which  are  cited,  as 
many  as  eighteen  have  not  hitherto  been  recognized  within  the 
British  area;  so  that  twenty  species  alone  serve  for  comiiarison. 
or  an  average  of  two  for  each  'stage.'  This  is  a  bmall  amount  of 
evidence.  In  that  school  of  Palaioniology,  however,  in  which  it  i.-* 
a  fundamental  doctrine  that  a  s]>t-ei(rs  ha.s  a  d(;tiiiite  duration  in 
lime,  and  that  identical  furms  wherever  mi.t  witli,  nn,'  proofs  of 
synchronism,  a  single  species  w(»uld  havi*  done  as  well. 

The  twenty  specie-*  which  have  to  b<.-  muovr-d  from  Dr.  Keynes' 
list  l>elong  to  the  Mediterranean  province  of  the  Cretaceous  Period, 
i\  ith  which  he  is  ))est  ncquainted. 

Dr.  Rcynes'  highest  horizon*  is  that  with  Jlphnniifelbi  mucronatay 
B.  qvadrnta^  Micrnster  cor'anyuinum,  ninl  Ilemipncnsfis  rtidiatit:^ : 
this  la?t,  a  well-known  form  from  the  Maestricht  and  (iulpeii  Jieds, 
has  not  !»eeu  found  in  England.  The  three  other  species  may  be 
placed  thus  : — Belem.  mucronata,  Mic roster  cor-aftguinum,  and 
Be! em.  quadrat  a. 

These  forms,  which  are  abundant  in  the  Chalk  of  the  North  of 
I'rance,  of  Belgium,  and  of  England,  do  not  occur  in  the  Cretaceous 
beds  of  the  Mediterraneiin  area;  and  on  such  grounds  theu|>permo-t 
division  of  the  series  might  be  ?uppO:jed  to  he  wanting  there.  Nor, 
if  recourse  be  had  to  considerations  which  will  be  noticed  in  the 
f-eqnel,  c.in  there  be  any  comparison  established  l)etween  the  Upi>er 
Chalk  of  England  and  that  of  Maestricht. 

In  the  horizon  next  below  the  socoud,  the  forms  cited  are  Uadio- 
litfSy  Spharulites,  and  Ilippurites,  with  Micrnster  brevis  and  Ostria 
nnricularis,  M,  brevis  may  be  only  a  Mediterranean-area  variety  of 
jV.  cor-anyuinum  ;  but  the  form  does  not  occur  with  us,  nor  in  the 
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Cretaceous  series  of  the  Netherlands ;  so  that  the  O.  aurieularis  is 
alone  available.  Thi8  is  scarce  as  British;  and  if,  as  the  observa- 
tions of  Morris  and  D'Orbiguj  would  lead  us  to  suppose,  this  species 
should  be  the  O.  halitoidea  and  O.  Rauliniana  of  the  Gault  of 
France,  as  of  the  Gault  and  Upper  Greensand  of  England,  present- 
ing modifications  of  form  according  to  its  duration  in  time  and  con- 
ditions of  life-zone,  it  can  hardly  serve  the  purpose  of  a  *Leit-Mus- 
chor  or 'Guide- Shell.' 

Tlie  third  horizon  contains  Ammonites  peramplus.  Am,  papalis^ 
Am.  Deveria;,  and  Radiolites  cornu  pastoris.  The  second  of  these 
is  a  Mediterranean-area  species,  Am,  DeveruB  :  only  one  £nglish 
specimen  has  been  reported ;  and  the  characteristics  which  distin- 
guish it  from  Am.  Rothomagensis  are  very  unimportant.  Am,  per^ 
amplits  in  this  country  ranges  from  the  Lower  Chalk  into  that 
without  and  with  flints,  through  what  must  represent  a  vast  space 
of  time.  Radiolites  cornu-pastoris  occurs  on  the  Atlantic  side  of 
France,  but  5°  of  latitude  south  of  our  Chalk  area. 

Division  fourth  has  four  typical  fossils — Inoceramus  labiatuSy 
Ammonites  Weil/ianciiy  Hemiaster  VemeuilUij  and  Rhynchonella 
Cuvicri.  Mr.  Sharpe  puts  this  Ammonite  doubtfully  as  the  Am, 
Cenomanensis  of  D'Archiac,  a  shell  from  the  Grey  Chalk  of  the  South- 
east of  England  ;  but  it  has  been  very  reasonably  suggested  that 
Am.  Cenomanensis  may  be  only  a  variety  of  Am,  Rothomagensis^  and 
of  the  extreme  stage  of  its  growth.  The  range  of  the  Hemiaster  id 
far  south  of  our  area.  Tiie  Inoceramus  and  Rhynchonella  have  a 
long  range  in  the  Lower  Chalk  and  the  Sands  next  below. 

In  the  next  division — fifth — there  are  two  British  Ostrece,  and  an 
Ammonite — Am.  navicularis,  which  is  perhaps  the  commonest  form 
in  the  Lower  Chalk  of  the  North  Downs.  With  it  occurs  Ostrea 
carinaia-frons  ;  but  this  shell  is  much  more  abundant  in  our  sandy 
beds  below  the  Chalk.  Dr.  Reyn^s  places  Ostrea  Columha  at  the 
head  of  the  series.  In  Dorset  the  place  of  this  shell  is  far  below  the 
Chalk.  M.  D'Orbigny  remarks  that  in  the  North  of  France  the 
position  of  this  species  is  below  the  zone  of  Am.  Rothomagensis,  which, 
so  far  as  our  limited  data  go,  holds  good  for  this  country  also. 

The  sixth  horizon  is  that  with  Turrilites  costatus  and  T,  tuhercu^ 
latus,  Ammonites  Rothomagensis  and  Am.  injlatus-rostratus.  Here 
again  species  are  put  together  which,  so  far  as  the  English  South- 
east area  is  concerned,  might  well  stand  apart.  T,  costatus  is  abun- 
dant in  the  Grey  Chalk,  and  T.  tuberculatus  has  its  maximum  in 
the  lower  arenaceous  strata,  with  phosphatic  nodules  :  such  is  also 
the  position  of  Am.  inflatus. 

M.  D'Orbigny  states  that  in  the  North  of  France  the  position  of 
Am.  navicularis  is  always  lower  than  that  of  Am.  Rothomagensis. 
Dr.  Reynes  reverses  this  order,  and  put^  them  into  distinct  subdivi- 
sions. Should  both  observers  be  correct,  it  is  a  circumstance  worth 
attending  to,  as  showing  a  different  distribution  in  different  pro- 
vinces. 

These  six  *  horizons*  include  the  whole  of  the  Chalk  of  England; 
and,  viewed  in  a  general  way,  the  thirteen  forms  cited  may  occur 
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III.  On  some  Deposits  of  Chert,  White  Sand,  and  White  Clay 
IN  the  Neighbourhood  of  Llandudno,  North  Wales. 

By  Geoboe  Maw,  FX-S.,  F.G.S.,  FJ3.A.,  &  V.P.  of  The  SeTem- Valley  Field-dub. 

[Plate  VIL] 

ABOUT  a  mile  and  a  half  to  the  east  of  Llandudno,  forming  the 
eastern  boundary  of  Orme's  Bay,  a  range  of  Mountain-lime:«tone 
runs  from  the  Little  Orme's  Head  on  the  coast  nearlj  to  Conway, 
enclosing  between  it  and  the  Great  Orme's  Head,  to  the  west,  a  flat 
tract  of  ground,  which  appears  to  consist  for  the  most  part  of 
Boulder-clay  overlain  by  a  more  recent  alluvium. 

A  coast-section  towards  Colwin,  to  the  east  of  the  Little  Orme's  Head, 
exposes  the  ordinary  tough  blue  Boulder-clay,  an  overlying  reddish 
loamy  clay  and  sand,  and  a  still  more  recent  alluvial  deposit,  consisting 
of  tough  grey  clay,  interstratified  with  seams  of  peat.  Immediately 
adjacent  to  the  Little  Orme's  Head  the  Mountain -limestone  is  seen 
coming  up  under  the  Boulder-clay,  the  very  base  of  which  consists 
of  a  hardish  breccia  of  chert,  intermixed  with  fragments  of  Moun- 
tain-limestone and  Mountain-limestone  fossils :  but  the  chert  would 
appear  to  be  of  a  different  age  from  the  Mountain-limestone,  as  I  could 
detect  none  of  the  chert-bands  which  occur,  in  some  districts,  in  the 
formation  of  the  neighbourhood ;  nor  did  any  of  the  fragments  of 
chert  give  indication  that  they  had  been  broken  from  a  limestone 
mntrix.  In  Orme's  Bay,  on  the  west  side  of  the  Little  Orme's  Head, 
the  base  of  the  Boulder  clay  is  still  more  largely  charged  with 
chert- fragments;  and  its  body,  instead  of  being  of  the  ordinary  dark- 
blue  colour,  is  of  a  rich  ochreous  brown.  A  few  feet  above  high- 
water-mark,  however,  the  normal  colour  commences  ;  and  here  and 
there,  up  to  the  top  of  the  cliff,  thin  layers  of  white  chert- fragments 
arc  irregularly  distributed,  as  though  at  the  setting-in  of  the  Boulder- 
clay  formation  large  quantities  of  chert  had  been  denuded,  and 
occasional  accessions  of  the  material  had  continued  to  take  place 
during  the  whole  of  its  deposition.  I  refer  to  the  development  of  the 
Quaternary  deposits  of  the  neighbourhood,  to  show  that  the  forma- 
tions about  to  be  described  preceded  their  deposition,  and  were 
being  denuded  at  the  commencement  of  the  deposition  of  the 
Boulder-clay. 

The  bulk  of  the  hilly  ridge  at  the  back  of  the  Little  Orme's 
Head  is  principally  exposed  as  naked  limestone  crags,  from  300 
to  400  feet  in  height;  but  in  some  places  the  rock  is  hidden  up  to  a 
height  of  from  200  to  250  feet  by  debris  and  Drift,  which  may  pro- 
bably be,  in  part,  the  remains  of  a  once  higher  extension  of  the 
Boulder-clay,  as  many  of  the  boulders  composing  it  are  striated,  and 
appear  to  have  come  from  a  distance. 

At  a  spot  called  Nan t-y- Gamer,  on  the  western  slope  of  the  range, 
about  half  a  mile  from  the  sea,  a  mile  from  the  Little  Orme's  Head, 
and  a  mile  and  a  half  to  the  east  of  Llandudno,  some  curious  cavities 
or  'Pockets'  occur  in  the  Mountain-limestone,  the  existence  of 
which  has  been  obscured  by  the  uniform  covering  of  debris.  The 
Drift  is  here  from  10  to  20  feet  in  thickness,  occasionally  thicker, 
and  spreads  with  tolerable  uniformity  over  the  solid  limestone  and 
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the  'pocket?,'  the  contenU  of  whirh  apppar  to  be  of  a  totally  dif- 
ferent age  and  character. 

A  reference  to  Section  fig.  1,  PL  VII.,  will  best  explain  the  form, 
size,  and  relative  position  of  the;^e  *  po^k^r-/  and  the  a2T:tngement  of 
their  contents.  Three  of  them  are  at  prf"*««nt  known  to  exi.«t, 
namelj,  the  two  larger  ones  at  N'ant-y-/'iam*-r,  shown  in  S^-r^tion 
figr>  1,  and  another  smaller  cavitj.  ahout  32  fef-t  in  diametf-r,  at  Fferm, 
balf  a  mile  to  the  soath.  The  surface  $rive:4  no  indication  of  their 
existence,  and  I  have  not  aiicertained  how  they  were  di*coverfd; 
but  for  the  last  fifteen  years  workiniri  have  Vren  -!icce*«i«"ely  '^arried 
on  by  Mr-  Thomas  Smed ley,  of  Holy.vf-ll,  Mr.  Jab«'Z  Jon***,  and 
Mr-  R.  F.  Steble,  of  Liverpool,  for  the  white  *iliceri'is  -iand  and  white 
clay  used  in  the  glasd- works  ;  an«i  the^^e  have  well  expo^efl  their 
structure  and  contents. 

When  I  first  visited  Llandudno,  in  lS-^3,  bat  one  of  the  'pockets' 
was  known  to  exi.<it.  It  is  now  worked  oot  and  abandon'^ ;  and  the 
second,  about  180  feet  lower  down  the  hiil.  i^  Fj«^:ing  emptied  by 
means  of  an  adit,  driven  in  from  the  hill-side  to  afj^iUt  iu  centre. 

The  'pockets'  or  cavities  ranflje  from  ISO  to  2S0  feet  aJx>ve  the 
sea-level  ;  they  are  from  100  to  170  or  i^)  teet  in  diameter,  aUiUt 
110  or  120  feet  deep  ;  and,  judging  from  the  upper  one,  which  is 
tolerably  well  expose*!,  their  form  very  much  rejiembles  that  of  an 
egg-cup,  and  is  altogether  i n depend t^nt  of  the  structure  of  the 
Mountain-limestone  strata,  which  tiie  -jide**  interdict  at  right  angle?*. 

In  aspect  they  are  very  much  like  an  old  'juarry-face.  but  rath^-r 
smoother,  pre.ienting  no  hnrd  aiicr=il.irit:e-  of  fra'^tur^*,  but  a  rnarninil- 
lated  surlaci;,  indicntin^  that  tlieir  ex'^'.'tvarion  rnu-it  h;ive  h^-ou  by 
tiie  f^raduul  dissolution  of  the  iirne-rtorie. 

On  removinu  tlie  Drift  niA  Moiiiifair:-lime-ttin»"-  •l*:i.rl'».  wlii^'.-h  wn* 
nt'Sirly  40  f»;et  thirk  ov».t  tij*,*  rir)j>*-r  *  [»r>r:k**t,'  Fyrriiitifiilly  white 
i-iliceous  saud  isj  reachf-d.  forming  fh*:  bulk  of  the  eoril*:rif.-  rif  the 
ra\ities.  It  i.**  partially  di'-roloun.d  by  ochn-ou-.  j-t;iin*,  whieh  ulmo.-t 
disappear  in  dryirig  ;  and  the  aand  i-j  o era- iori ally  iriter-ected  by 
carbonaceous  markings.  The  re  an;  the  only  indications  of  or'jrnnic 
remains  I  couM  d».*tf-et  ;  but  they  are  ??o  obscure  that  no  d«: finite 
structure  can  be  rnadirout. 

Here  and  there  the  >aiid  irnduater  info  pafelie??  of  very  white 
clay,  wliieh  is  for  the  most  j;firr  rather  ^andy,  but  fK:ca.-ion;illy  very 
{•Tnooth  and  i-ofr,  re?  :nibiinir  th^*  tir:--.t  kaolin  in  texture  and  apfK*ar- 
aijce.      Patches  of  smooth  red  *'!jiv  ;d-fo  occur  in  the  wliite  sjind. 

Tlio  exact  form  of  tlie  bottom  of  the  *  po<;ket3 '  has  never  been 
asc'Ttairifrd  ;  the  upper  esivity  was  de.-erf-d  befop;  the  contents  werfr 
completely  removed  ;  and  the  h>\ver  *  pocket'  is  not  yet  worked 
out ;  so  it  is  uncertain  whether  the  cavities  terminate  with  a  rounded 
Munt  Ixittom,  or  are  proloncr'-il  into  narrow  outlets  for  the  discharge 
of  the  water  which  would  appear  to  have  been  essential  in  their 
excavation. 

lielative  to  the  method  by  which  these  curious  ca\ities  have  been 
formed,  I  would  observe  that  they  may  have  some  analogy  to  the 
swallow-holes  of  Tertiary  age  in  the  Chalk  mentioned  by  Mr.  Prest- 
Mrich  in  vol.  x.  of  the  Journal  of  the  Geological  Society,  pp.  222  and 
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241,  Koveral  of  which  are  described  »s  being  40  feet  in  diameter, 
and  20  or  30  feet  deep ;  and  Mr.  Prestwich  has  expressed  to  me  his 
opinion  that  the  Llandudno  'pockets'  maj  also  be  eroded  swallow- 
holes. 

The  absence  of  horizontal  stratification,  and  the  general  tendency 
to  a  vertical  di6poi>ition  of  the  materials  forming  the  contents  of  the 
pockets,  would  appear  analogous  to  the  vertical  and  concentric  ar- 
rangement of  the  strata  filling  up  the  sand-pipes  of  the  Chalk  noticed 
by  Mr.  Prestwich  (Philosophical  Transactions,  p.  300,  part  2, 1864). 
Tiic  gradual  dissolution  of  the  limestone  and  the  slowlj  lowering 
into  the  cavity  of  previously  existing  superincumbent  beds  would 
easily  account  for  their  vertical  arrangement,  which  could  not  have 
been  produced  had  the  contents  been  directly  deposited  in  the  cavities 
from  watery  suspension. 

I  am  indebted  to  my  friend  Mr.  Blake,  of  Newton  Abbot,  for  a 
careful  account  of  a  group  of  from  ten  to  twenty  similar  *  pockets ' 
in  the  Mountain-limestone  at  Ballymacadam,  near  Caher,  Co.  Tip- 
perary,  which  he  says  are  accompanied  by  fissures  or  swallow- 
holes,  that  carry  away  the  surface-water,  and  are  supposed  to  have 
outlets  near  the  River  Suir,  about  two  miles  below.  The  Bally- 
macadam '  pockets '  contain  white  and  grey  Potter's  Clay,  inter- 
stratified  with  Lignite  similar  to  the  Bovey-Tracy  deposit;  and  Pro- 
fessor Jukes  informs  me  that  they  are  supposed  to  be  of  similar 
(Miocene)  age. 

As  to  the  ago  of  the  Llandudno  cavities,  in  the  absence  of  organic 
remains  any  estimate  must  be  speculative ;  but,  judging  from  their 
relative  positions  on  the  hill-side,  I  am  under  the  impression  that 
tliey  were  formed  subsequently  to  the  range  of  Mountain-limestone 
assuming  its  existing  outlines.  Their  excavation  was,  however, 
<learly  antecedent  to  the  Boulder-clay  Drift,  which  spreads  over  the 
surface,  but  otherwise  forms  no  part  of  the  contents. 

Such  steep  cavities,  however  formed,  could  not  have  remained 
long  empty;  and,  when  once  filled,  would  not  be  easily  denuded;  so 
that  the  ago  of  the  contents  of  the  '  pockets '  must  approximately 
represent  the  period  of  their  excavation.  Indeed,  had  they  remained 
long  exposed  as  open  cavities  on  the  steep  hill-side,  subaerial  debris 
irom  the  limestone  hills  must  have  been  largely  associated  with  the 
material  that  now  occupies  them. 

A  great,  and  probably  the  principal  erosion  of  the  Mountain-lime- 
stone, which  may  have  given  the  hills  much  of  their  present  contour, 
took  place  soon  after  the  close  of  the  Carboniferous  period,  as  frag- 
ments of  it  enter  largely  into  the  Permian  Breccia  ;  and  Professor 
llninsay  states  that  in  the  Yale  of  Clywd  the  New  Red  Sandstone 
lies  very  unconformably  on  the  eroded  Carboniferous  Limestone. 

As  far,  therefore,  as  the  evidence  of  superposition  goes,  the  Llan- 
dudno deposits  might  be  of  any  ago  younger  than  the  Permian  and 
older  than  the  Boulder-clay.  All  the  materials  comprising  the  beds 
are,  however,  very  unlike  in  mineral  character  any  part  of  the  Trias, 
Lias,  and  Oolite  ;  and  on  these  grounds  their  probable  age  would  be 
restricted  to  the  Cretaceous  or  Tertiary  periods. 
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When  I  first  examined  the  deposit,  I  wms  under  the  impression, 
from  their  close  resemblance  to  some  of  the  clajs  and  sands  of  Dor- 
setshire^ that  they  might  be  outliers  of  Eocene  age;  and  Mr.  Prest- 
wich,  who  kindlj  examined  some  specimens  I  sent  him,  suggested, 
without  expressing  any  decided  opinion  as  to  their  age,  that  they 
could  also  be  matdied  by  some  of  the  Lower  Greensand  strata  of 
Surrey.  Within  the  last  few  days  I  have  more  carefully  examined 
the  district,  and  ascertained  the  existence,  on  the  Great  Orme's 
Head,  of  what  appears  to  be  another  member  of  the  deposit,  which, 
in  connection  with  the  Nant-y-Gamer  beds,  may  possibly  afford,  by 
comparison  with  other  formations,  a  clue  to  their  age,  although  at 
present  the  evidence  of  organic  remains,  or  of  superposition,  is 
unfortunately  wanting 

On  the  north-east  side  of  the  Great  Orme's  Head  a  valley  inter- 
sects the  hill  at  a  little  beyond  Llandudno  Pier,  and  widening  as  it 
secends,  terminates  with  a  broad  end  at  Gwydfyd  Farm  (see  Section 
fig.  2),  against  an  abrupt  precipice  of  Mountain-limestone.  At  the 
foot  of  this,  a  triangular  space  of  several  acres  in  extent,  less  steep 
than  the  lower  part  of  the  ravine,  has  afforded  a  lodgement  for 
a  deposit,  resembling  in  colour  the  Nant-y-Gamer  clays,  but  com- 
posed of  chert,  intermixed  with  a  little  light*buff  marl.  On  washing 
a  portion  of  it,  I  find  three-fourths  of  it  to  be  made  up  of  chert- 
fragments  of  various  sizes,  and  the  remainder  of  the  sandy  marl. 
Although  no  banded  structure  or  stratification  is  evident,  it  has 
the  appearance  of  being  in  situ,  and  not  a  drift.  It  is  quite  free 
from  fragments  of  limestone  or  any  other  foreign  matter;  and  is 
evidently  the  remnant  of  a  once  more  extensive  deposit,  from  Avhich 
the  chert  fragments  in  the  bottom  of  the  Boulder-clay  at  Orme's 
Bay  was  derived. 

It  appears  to  entirely  occupy  the  head  of  the  valley  at  Gwydfyd, 
as  chert  is  ploughed  up  all  over  the  arable  ground  below  the  Farm- 
buildings;  and  the  terrace-like  form  of  the  space  it  occupies,  which 
is  easily  distinguishable  at  the  head  of  the  valley  from  a  distance, 
clearly  defines  its  range. 

Its  full  depth  has  never  been  ascertained;  but  as  the  face  of  the 
quarry  above  the  Farm-yard,  where  it  has  been  dug  as  gravel,  is 
more  than  20  feet,  and  as  it  was  further  sunk  through  near  the 
buildings  ten  yards  without  the  bottom  being  reached,  a  thickness 
of  at  least  50  feet  seems  probable.  Its  height  above  the  sea  ranges 
from  about  260  to  350  feet.  At  about  100  yards  to  the  north  of 
i\\e  Farm-buildings  a  bed  of  buff  loamy  sand  occurs  by  the  road- 
side, which  apparently  overlies  the  chert-deposit  and  is  probably 
connected  with  it. 

A  careful  examination  of  the  district  would  probably  display  a 
further  distribution  of  the  deposit.  At  Bodafon,  N.E.  of  Nant-y- 
Gamer,  white  sand  and  clay  were  found  in  cutting  a  drain;  and  I 
noticed  in  several  places  on  the  Great  and  Little  Orme's  Head  frag- 
ments of  buff  chert  lying  on  the  surface.  One  of  the  men  engaged 
at  the  Nant-y-Gamer  sand-pits  told  me  also  that  similar  'white 
stuff'  was  dug  a  few  miles  inland  near  Holywell  and  Bagillt,  and 
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exported  to  Liverpool.  It  is  not  improbable  that  the  Mountain- 
limestone  range  along  the  North- Welsh  coast  would  display  more  of 
the  '  pockets '  similar  to  those  at  Nant-j-Gamer;  and  geological 
tourists,  who  mnj  be  passing  through  the  district,  would  do  well  to 
examine  it  with  the  hope  of  detecting  some  organic  remains,  as 
until  this  evidence  is  afforded  the  true  geological  age  of  the  deposit 
must  be  somewhat  uncertain. 

The  curious  hollows  and  cavernous  openings  resulting  from  the 
singular  irregularity  with  which  it  disintegrates  has  preeminently 
rendered  the  Mountain-limestone  a  preserver  of  little  remnants  of 
later  formations :  most  of  the  bone-caverns,  with  Pleistocene 
remains, — the  little  Tertiary  outliers  of  Tipperary, — the  rich  Rhaetic 
remains  discovered  by  Mr.  C.  Moore  near  Frome,  as  well  as  the 
Nant-y-Gamer  deposits,  all  owe  their  preservation  to  the  existence 
of  cavities  of  various  forms  and  character  in  the  Mountain-limestone, 
without  which  they  must  have  succumbed  to  the  process  of  denuda* 
tion. 


On  the  Occurrence  of  Freshwater  Shells  in  the  Permian 

Rocks  of  Thuringia. 

By  C.  AV.  GriiBBL,  witii  Keniarks  by  H.  B.  GBiifm.     [Nenes  Jahrbuch,  1864, 

p.  646,  &c.] 

ON  the  south-western  margin  of  the  Tbiiringer-Wald  and  the 
Fichtelgebirgo  occurs  a  zone  of  Rotlillegende,  here  and 
there  interrupted,  with  certain  small  coal-^fields,  as  those  of  Erben- 
dorf  and  Stockheim,  in  which  Plants  of  Upper  Carboniferous  ago 
have  been  found  ;  and  at  Irmelsberg,  near  Crock,  is  a  similar 
deposit,  where  a  workable  bed  of  coal  also  occurs.  Last  summer 
tlic  author  visited  the  last-named  place,  where  a  new  shafl  was 
beiii^  sunk,  and  was  astonished  to  find  a  coal-bed  which,  by  its  posi- 
tion and  the  character  of  its  fo.<isil  Plants,  evidently  belonged  to  the 
Rotliliegende,  the  lowest  member  of  the  *  Permian  '  of  Murchison, 
and  of  the  'Dyas'  of  Geinitz. 

The  Plants,  some  of  which  occurred  in  the  roof  and  others  in  the 
floor  of  tlie  coal-seam,  were  determined  by  Dr.  Geinitz  to  be  charac- 
teristic fossils  of  the  Rothliegende ;  but  a  greater  importance  was 
attached  to  the  deposit  on  the  discovery,  by  Dr.  Giimbel,  of  Fresh- 
water Shells  in  the  same  overlying  shale  in  which  some  of  the 
Plants  were  found. 

The  lower  plant-bearing  stratum, — a  fine-grained  sandstone,  over- 
lying beds  known  to  belong  to  the  Rothliegende, — contains  fVdlchia 
piuijormis,  Schl.;  Cyatheites  conferius,  Sternb.,  sp.;  C  Candolleamts^ 
Brongn.,  and  Calamites  gigcu^  Brongn. :  then  follows  the  coal-bed 
itself,  which  has  a  thickness,  at  the  outcrop,  of  from  l^ft.  to  4ft., 
and  is  overlain  by  a  black  shale,  1  foot  thick;  next  comes  the 
upper  plant-bearing  stratum,  which  is  a  fossil iferous  coal-shale,  and 
contains,  in  an  intercalated  layer,  Freshwater  Shells  and  an  Estheria, 
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together  with  Walchia  piniformis,  SchL;  Calamites  gigas,  Bronj^ri.; 
Cyaikeiies confertuSf  Stemb.,  sp.;  C.  CandolUanus,  Broiign.;  Carbo- 
reseena;  Odontopteris  obiusiloba,  Naunu;  Odontopieris,  sp.;  Cyclocar* 
pon  OUonis^  Gutb.,  and  an  Annularia, 

The  animal  remains  are  stated  bj  Dr.  6uml>el  to  correspond,  for 
the  most  part,  with  those  described  by  Dr.  Ludwig  from  the  coal- 
bearing  beds  of  Manebach,  near  Ilmenau ;  and,  as  the  one  defiosit 
belongs  to  the  Rothliegende,  it  follows,  of  cour^,  that  the  other  is 
Permian  also.  The  species  that  have  been  determined  with  the 
greatest  certainty  are  Unio  iellinarius,  Goldf. ;  U.  earbonariuM, 
Goldf. ;  U.  ThuringensiSj  Ludw. ;  U.  Gold/usiianuM,  De  Kon.,  and 
Anodania  avcUis,  Mart.  There  is  also  a  large  form  of  Unio  very 
much  like  U,  crassidens^  Ludw.,  and  a  new  and  very  small  %\Hic\tn 
of  AnodoniOf  to  which  the  author  gives  the  name  of  A,  phaseolina : 
the  latter  is  about  the  size  of  A,  obstipa^  which  the  author  thinks 
may  possibly  be  an  Estheria;  and  it  is  very  much  like  young  indi- 
viduals of  t/nio  Goldfussianus. 

The  Estheria,  named  E.  rugosa  by  Dr.  Giimbel,  approaches  moHt 
nearly  in  form  E.  tenelluy  Jordan,  and  E.  exigua,  Eichw.;  the  ridges 
being  most  like  those  of  E.  Middendarfi^  Jones,  but  not  ho  n.'gular. 
One  remarkable  fact  in  connection  with  thi.s  EMtUeria  iri  that, 
whereas  the  shelb  of  the  associated  8[>ecieH  of  Unio  and  Anodonta 
are  for  the  most  part  replaced  by  iron-pyrites  (or  sometiinen  by  zinc- 
blende,  galena,  or  calcite),  the  shell  of  the  Estheria  itself  has  not 
been  mineralized. 

In  the  Appendix,  Dr.  Geinitz  states  that  this  intorestin;^  disrrovfpy 
of  Dr.  Giimbel's  has  induced  him  to  examine  indeiicudf.'ntly  tlic 
whole  of  the  Fre^hwatijr  Siiell.M  that  have  b«,*fjn  found  in  the  Coal- 
measures  and  in  the  Lower  Dyas.  Willi  rospect  to  thorfc  from  nfiir 
Crock,  Dr.  Geinitz  has  come  to  almor^t  the  same  rosnlts  as  \)r. 
Giimbel;  the  chief  points  of  ditf»;rence  lieing  that  the  former  con- 
siders that  Anodonta  phaseo Una,  Gumb.,  may  perhaps  be  the  youn;^ 
of  Unio  Goldfussianus,  and  that  tlie  shell  referred  by  Dr.  G umbel 
Xo  Anodonta  ovalis,  Martin,  more  probably  belongs  to  A,  subparai/tla, 
Portl.,  sp.  Dr.  Geinitz  differs  from  Dr.  Ludwig,  however,  in  many 
important  points ;  and  he  also  thinks  that  the  shell  described  by 
Mr.  Salter  as  Anthracomya  carbonica  •  is  really  a  Dreissena. 

II.  M.  J. 


Geological  Notks  on  Mentone,  neau  Nice. 

By  C.  H.  Gaudin  and  Matthew  Moogkidge,  F.G.S.  8vo.  pp.  IG  ;   1  I'late.     Lau- 
sanne, 1865.     (From  tlie  Bulb-tin  Soo.  Vaud.  Sc.  Xat.,  vol.  viii.  No.  52.  j 

MEXTONE  is  sheltered  by  an  amphitheatre  of  calcareous  hills, 
composed  chiefly  of  Middle  and  Upper  Cretaceous  rocks:  a 
portion  of  a  Belemnite,  and  fragments  of  Inoceramus  Cuvieri,  and 
Bome  Foraminifera,  are  all  that  have  been  discovered  in  them.  The 
latter    are    Textularia  globulosa,  Ehr.,  Nonionina  globulosa,  Ehr., 

♦  The  shell  referrf-d  to  by  Dr.  Geinitz  was  described  and  figured  as  Anthra- 
coptera  earbonaria,  Quart  Journ.  Geol.  >Soc.,  vol  xix.  p.  79,  fig.  3. 
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and  Lagena  ovalis,  Eaufmano,  which  are  common  species  in  the 
Whito  Chalk  of  England,  and  the  '  Danian '  of  Sueven  ;  but  the 
latter  two  make  their  first  appearance  in  the  Gault.  The  limeatones 
of  the  Nummulitic  formation  constitute  the  major  part  of  the  Eocene 
SjBtem  that  is  seen  in  the  neighbourhood  of  Mentone  :  th^  are 
charged  with  Nummulilet  perforata,  lyOrb.  ;  N,  Luetuana,  Defr.  [ 
N.  Brortgniarti,  D'Arcb.  (?) ;  iP.  Ramondi,  Defr. ;  N.  GuHtardi, 
D'Arch.i  N.  exponent,  iiow.;  N.granulota,D'Anh.;  N.  mantillata, 
D'Arch.,  and  N.  spira,  De  B.  (P)  ;  and  Opercularia  ammonea,  Lejm., 
and  Tnrritella  imbricataria,  Lamk.  Grey  clajB  of  great  thickneati, 
surmounted  bj  compact  conglomerates,  contain  twenty>flve  species 
of  fol^BiU  characteristic  of  the  Upper  Pliocene  ('  Ptaiaancien'). 


%.jM 


a  OnUccou  Ikdi.    •  FaalL 


One  of  the  chief  points  of  interest  in  this  pamphlet  is  that  fur- 
nished bj  a  part  of  tlie  section  in  the  plate  accompanying  the  work, 
representing  an  inversion  of  the  strata,  namely,  Cretaceous  beds 
tliiown  over  upon  the  Eocene. — R.  T. 


RUviE^wrs. 


rpHE  AuERiCAN  JoDBtTAL  OF  SciKNCK  AND  Arts,  conducted  by 
-*-  Professors  B.  Silliman,  B.  Silliman,  jun.,  and  J.  D.  Dana,  2iiil 
Ser.No.  113,  Sept.  1864,  is  rich  with  geological  information,  as  is  usnal 
with  this  well-known  and  valued  periodical.  Prof,  E.  W.  Evans  de- 
scribes the  action  of  Oil-wells  in  the  coal-regions  of  S^outh  Ohio  and 
Western  Virginia,  based  on  Prof.  Andrews'  hypothesis  of  many  of 
the  borings  tapping  either  the  bottom,  middle,  or  the  top  of  cavities 
occupied  by  gas,  oil,  or  water,  higlily  compressed.  Mr.  Sterry 
Hunt  conlinucs  his  '  Contributions  to  Lithology,'  describing  certain 
Dolerites  (anorthic  felspars  with  wigite)  and  Dioritea  (anorthic  lei- 
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spars  with  hornblende)  of  Canadn;*  noticing  also  instances  of 
'local  metamorphism,'  and  giving  the  results  of  tlic  examination  of 
specimens  of  a  fossiliferous  limestone  altered  by  a  doleritic  dyke. 

Dr.  U.  Gibbons  describes  the  probable  conditions  of  the  springs 
uear  San  Francisco,  where,  clay  or  other  impervious  rock  underlying 
the  superficial  strata,  the  springs  and  streams  reappear  at  the  end 
of  the  dry  season,  as  evaporation  lessens  with  the  decreasing  heat  of 
gammer,  before  rain  actually  sets  in.  The  New  Almaden  Quicksilver 
Mines  are  described  by  Prof.  B.  Si  Hi  man,  jun. 

In  the  study  of  a  particular  seam  of  coal  in  Ohio,  known  as  tho 
<  Bear-Creek  Coal,'  Prof.  Andrews  finds  much  of  interest  in  its 
laminated  structure,  which  tells  of  alternating  conditions  of  deposit, 
— in  its  contained  pyritous  and  water-Avorn  fragments  of  wood — and 
in  its  vertical  planes  of  division,  contemporary  with  the  hardening 
the  coal,  and  possibly  determined,  he  thinks,  by  terrestrial  elec- 
tricity. 

Prof.  A.  WiNCHELL  notes  the  finding  of  the  bones  of  a  youngish 
Mastodon  two  feet  under  the  surface  of  a  small  peat-bog  in  Michi- 
gan, and  the  probability  of  its  having  lived  with  the  American 
Indian.  The  remains  of  Elephas  Jacksoni,  Deer,  and  Elk,  accom- 
pany those  of  Mastodon  in  the  bogs  of  Michigan.  Dr.  Scott  draws 
attention  to  the  supposed  change  of  level  in  a  part  of  the  Green 
Mountains. 

Californian  Geology  and  Gold. — ^Prof.  J.  D.  Whitney,  giving  an 
account  of  the  progress  of  the  Geological  Survey  of  California, 
especially  notices  the  great  extent  of  fossiliferous  Triassic  rocks 
(St.-Cassian  beds,  &c.)  in  the  Sierra  Nevada,  and  probably  in  the 
Humboldt  llanges,  and  remarks  that  'a  large  portion  of  the  auri- 
ferous rocks  of  California  consist  of  metamorpliic  Triassic  and 
Jurassic  strata,'  that  some  are  metamorphosed  Cretaceous  strata, 
and  that  no  Palseozoic  rocks  have  been  there  recognized.  Creta- 
ceous rocks  are  wide-spread  in  California  and  Oregon,  usually 
metamorphosed,  but  sometimes  foi^siliferous.  The  Tertiary  beds 
of  the  coast-ranges  are  extensive  and  various ;  Mr.  Gabb  is  at 
work  on  their  fossils.  The  vast  Tertiary  formations  on  the  flanks 
of  the  Sierra  Nevada,  which  are  dug  and  washed  for  g^d,  in  tho 
tunnel-mines  and  hydraulic  works  of  California,  are  not  of  marine 
origin,  nor  spread  out  uniformly ;  but  are  formed  of  materials 
brought  down  from  the  mountain-heights  in  the  later  Plioceno 
period,  under  the  action  of  causes  similar  to  those  now  existing, 
but  probably  of  greater  intensity,  and  deposited  in  valleys,  wliero 
they  filled  river-channels  and  lakes,  and  often  imbedded  whole  forests, 
together  with  remains  of  land  and  fresh- water  animals. 

These  great  detrital  valley-deposits  were  covered  over  with  vol- 
canic ashes,  pumice,  and  lava-streams,  issuing  from  the  higher  parts 
of  the  Sierra  during  a  tremendous  outbreak  of  igneous  energy  ;  and 
since  then,  by  the  wear  and  tear  of  weather,  the  flanks  of  the  Sierra 


♦  Rjth  of  tlu.-Hc  kinds  of  uistruf^tivo  anorthisites  ar»'  alhulod  to  in  Dr.  Bigsby'a 
jMiper  on  the  Laureutian  rocks  in  the  Geological  Magazine,  No.  111. 
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have  been  further  degraded,  and  hollowed  into  new  yalleyd;  but, 
protected  by  their  covering  of  hard  flat  lavas,  these  gold-bearing 
gravels,  once  lying  lower  than  the  surface  of  the  channelled  moun- 
tain-sides, have  been  left,  to  form  'high  plateaux  between  the  present 
river-canons,  and  flat-topped  ridges  known  as  '*  Table-mountains," 
hundreds,  or  even  thousands,  of  feet  above  tlie  present  river-beds. 
Thus  the  topography  of  the  country  is  exactly  the  reverse  of  what 
it  was  at  the  commencement  of  the  present  geological  epoch :  what 
were  once  valleys  are  now  ridges,  and  the  ridges  of  former  times 
were  where  the  immense  canons  of  the  rivers  flowing  ,down  the 
western  slope  of  the  Sierra  now  are.' 

Tunnel-  and  placer-diggings  for  gold  are  carried  on  both  in  the 
Pliocene  deposits  just  mentioned,  and  in  the  later  or  Post-tertiary 
gravel-beds  formed  since  that  period  of  greatest  volcanic  activity 
alluded  to  above.  The  latter  belong  to  the  epoch  of  Man;  for  it 
appears  *  that  the  Mastodon  and  Elephant,  whose  remains  are  so 
widely  and  abundantly  scattered  through  California,  have  been 
contemporaneous  with  Man  in  that  region.' 

Notices  of  new  facts  and  views  in  Chemistry,  Physics,  Mineralogy, 
and  Geology,  and  other  miscellaneous  matter,  complete  the  Number. 

No.  114,  for  November,  contains  an  elaborate  paper  On  the  Origin 
of  (he  Prairies  of  the  Valley  of  the  Mississippi,  by  Prof.  A.  Wiuchell, 
w^ho  cousiflers — 1.  That  the  soil  of  the  Prairies  is  of  lacustrine  forma- 
tion. 2.  That  lacustrine  sediments  inclose  but  few  living  germs. 
3.  That  the  *  diluvial '  deposits,  on  the  contrary,  are  found  every- 
where replete  with  living  germs.  That  the  'diluvial'  deposits  were 
buried  during  the  glacial  epoch.  5.  That  in  proportion  as  tho 
Miluvial'  surface  become  exposed,  the  flora  of  the  pre-glacial  epoch 
was  reproduced.  6.  That  the  vegetation  which  finally  appeared  on 
the  drained  lacustrine  area  was  extra-limital,  and  was  more  likely 
to  be  herbaceous  than  arboreal.  Many  facts  are  well  grouped  to- 
gether in  this  paper  ;  and  though  we  do  not  agree  with  the  author 
as  to  the  dearth  of  seeds  in  lake-mud,  nor  as  to  the  long-continued 
vitality  of  buried  seed,  yet,  in  connection  with  this  interesting  subject, 
may  be  cited  the  opinion,  which  some  cryptogamic  botanists  now  hold, 
that  the  Arctic  and  Sub- Arctic  forms  of  lichens  and  mosses,  which 
have  beeif  noticed  growing  upon  the  ice-carried  boulders  in  Suther- 
land- and  Ross-shire,  occupy  the  life-bearing  surfaces  of  cryptoga- 
mous  vegetative  patches  which  existed  upon  the  rock  before  it  was 
drifted  southward,  into  a  warmer  and  more  genial  clime.  Having 
noticed,  during  a  late  visit  to  the  North  Highlands,  several  such 
boulders,  bearing  lichens,  of  species  having  for  a  natural  habitat  a  zone 
very  far  north  of  the  spot  they  now  rest  in,  Mr.  G.  E.  Roberts,  F.G.S., 
has  called  attention  to  the  subject  in  a  letter,  entitled  *  Boulder  Flora,' 
to  the  Editor  of  'John  o'Groat's  Journal.'  He  has  suggested  therein 
that  some  curious  results  may  reward  the  labours  of  those  botanists 

*  The  gold-bearing  shingles  of  California,  and  the  hydraulic  works,  are  described 
also  ay  Dr.  Hc*ctor  in  the  Quart.  Joum.  Geol.  Soc,  vol  rii  p.  404 ;  and  those  of 
Peru  by  D.  Forbes,  at  p.  20  of  the  same  volume. 
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who  care  to  scnitinue  tiaitowIj  the  snrfaces  of  such  lichen-clnd 
boulders  ;  results  which  also  will  bear  fruits  in  the  aid  thej  will  give 
to  our  geological  reading  of  the  phenomena  of  the  Post-Tertiarj 
Glacial  Age. 

Mr.  D.  Trowbridge*s  Memoir  On  the  Xebufar  Hypothesis,  com- 
menced in  No.  114,  p.  344,  &c.,  will  be  read  with  pleasure  by  manj 
speculative  geologists,  and  is  continued  in  No.  116,  for  January 
I860,  which  contains  an  obituary  notice  of  the  lamented  founder  of 
this  Journal.  Dr.  C.  T.  Jackson's  account  of  the  Discovery  of 
Emery  in  Chester y  Massachusetts,  is  one  of  the  other  articles  interest- 
ing to  geologists.  Mica-schist,  soap-stone,  talc,  talcose  slate,  granu- 
lar quartz,  chlorite-slato,  emery  (4  feet),  chloritoid  and  margarite, 
magnetic- iron -ore,  and  hornblende-rock,  are  the  associated  rocks 
(metamorphic)  in  North  and  South  Mountains,  Hampden  Co., 
Chester,  as  in  Asia  Minor.  The  emery  was  at  first  mistaken  for  iron- 
sioue. 

GEOLOGY  AS  A  Branch  of  General  Education.    An  Address 
by  David  Page,  F.R.S.E.,  F.G.S.,  &c.— Originally  delivered 
to  the  Glasgow  Geological  Society,  this  address  now  appears  as  a 
small  8vo.  40  pp.  pamphlet.     We  have  only  room  to  quote  a  para- 
graph : — '  But  while  Geology  has  thus,  like  other  departments  of 
natural  science,  many  intellectual  inducements  to  excite,  it  has  also, 
like  many  others,  and  much  more  than  most,  important  economical 
advantages  to  attract.     The  rocky  crust  upon  which  we  dwell  is  not 
only  the  great  record  upon  whose  tablets  are  impressed  all  the  former 
phases  of  our  planet — tiius  binding,  as  it  wore,  by  material  attri- 
butes, the  living  intellect  that  interprets,  with  the  divinity  of  Crea- 
tive Thought  in  the  remotest  past — but  it  is,  at  the  same  time,  the 
foundation  of  all  geographical  diversity,  the  varied  habitat  of  plants 
and  animals,  the  scene  of  man's  life-labours,  the  field  he  cultivates, 
and  the  sole  storeliouse  of  those  niinernls  and  metals  upon  which 
the  p^ogre^s  of  civilization  is  so  intimately  dependent.     Geology, 
then,  becomes  a  study  of  importance  to  the  miner,  the  engineer, 
architect,  farmer,  landfjcape-gardener,  painter,  geographical  explorer, 
and  all  those  whose  calling  leads  them  more  immediately  to  deal  with 
the  internal  structure  and  superficial  aspects  of  our  planet.     It  is 
by  no  means  expected  that  these  men  are  to  make  themselves  con- 
versant with  all  the  niceties  of  geological  theory,  but  merely  that 
they  should  learn  enough   to  appreciate  the  leading  deductions  of 
the  science,  and  be  able  to  apply  them  each  to  his  own  special  re^ 
quirements.    As  science  can  and  must  often  indeed  be  studied  with- 
out reference  to  its  ultimate  applications,  so  may  the  practical  man 
lay  hold  of  the   truths  of  science,  and  aj)ply  them  in  an  empirical 
Way,  without  being  able  to  Avork  out  the  problems  upon  which  these 
truths  have  been  founded.* 


TnilE  Canadian  Natukalist  and  Geologist,  Nos.  4,  5,  and  6, 
"^    August  to  December  1864,  contain — 1.  'Elementary  Views  of 
the  Classification  of  Animals,*  by  Dr.  J.  W.  Dawson,  F.R.S.,  &c.,  in 
VOL.    II. — NO.   XI.  P 
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which  he  proposes  to  divide  the  four  great  groups  of  Auinials  (Ver- 
tebrata,  Articulata^  Mollusca,  and  Badiata),  according  to  their 
analogies,  into  four  branches,  to  be  called,  1.  Nervous,  2.  Motive, 
3.  Nutritive,  and,  4.  Embryonic  or  Reproductive  Class.  Arranged 
in  a  tabular  form,  they  serve  to  express  the  leading  feature  of  the 
several  divisions  of  each  group  of  animals.  Thus  Birds,  Insects, 
Snails,  and  Acalephs  represent  the  four  groups  of  the  Motive 
class  (2). — IL  'On  the  Fossils  of  theGrenus/?tMo/iA^ctii,'  by  Dr. Daw- 
son. This  genus  was  established  by  Prof.  Hall  for  certain  trans- 
versely wrinkled  impressions  found  in  rocks  of  the  '  Clinton  Group ' 
(Middle  Silurian)  of  New  York,  and  supposed  to  be  fossil  Sea-weeds, 
Similar  objects  are  described  by  Mr.  Billings  from  the  Chasy  Sand- 
stone of  Grenville,  Canada,  h^.  These  curious  and  iiTegular  bodies. 
Dr.  Dawson  believes,  may  be  casts  of  the  impressions  of  the  lami- 
nated gill-feet  of  Ti'ilobites,  and  that  they  may  have  been  connected 
with  the  place  of  incubation  at  the  end  of  burrows. — III.  ^Note  on 
the  Geology  of  Eastern  New  York,'  by  Prof.  Hall  and  Sir  W.  E.  Logan, 
being  the  commencement  of  a  comparison  of  Eastern  New  York  with 
Eastern  Canada. — IV.  '  On  the  Geology  of  the  Ottawa  Valley,'  bj 
J.  A.  Grant,  M.D.,  F.G.S.,  &c.  (being  the  extract  of  a  Lecture 
delivered  to  tlie  Ottawa  Natural  History  Society).  This  consists 
of  a  description  of  the  geological  features  of  this  valley,  but  it  re- 
quires a  map  to  render  it  intelligible  to  a  stranger. — ^V.  *  On  Peat 
and  its  Uses,'  by  Dr.  T.  Sterry  Hunt,  F.R.S.  A  description  of  the 
several  Canadian  peat-deposits,  and  the  various  processes  which 
have  been  tried  for  producing  from  peat-oil,  paraffine,  wood-naphtha, 
and  sulphate  of  ammonia.  There  are  also  numerous  interesting  and 
original  Botanical  papers. 


Mkmoibs  of  the  Geological  Survey  op  Great  Britain. 

1.  Mr.  Green's  Memoir  on  parts  of  Oxfordshire,  Bucks,  and 
Northamptonshire,  is  a  careful  statement  of  the  facts  observed  by 
him  in  the  district  surveyed,  showing  the  grounds  on  which  he  has 
mapped  its  surface,  mostly  composed  of  Oolitic  strata.  Clear  wood- 
cuts illustrate  some  of  his  points.  Whether  or  not  the  geological 
results  arrived  at  are  in  accordance  with  those  held  by  others  ex- 
perienced in  the  mysteries  of  the  Oolitic  rocks — their  variableness, 
their  homotaxeous  difficulties,  and  such  like, — at  all  events  we  have 
a  clear  and  well-written  Memoir  of  careful  work. 

2.  Mr.  Drew's  Memoir  on  the  Country  between  Folkestone  and 
Rye,  including  Romney  Marsh,  is  a  succinct,  clear,  and  instructive 
account  of  South-eastern  England,  of  which  little  has  l>een  pub- 
lished since  the  days  of  Fitton  and  Mantell.  It  is  only  by  such 
close  and  long-continued  examination  as  the  Surveyors  make,  that 
the  much-broken  Wealden  district,  with  its  many-bedded  shales 
and  sands,  can  be  disentangled  and  clearly  mapped.  One  of  the 
most  interesting  facts  worked  out  by  Mr.  Drew  is  the  up-coming 
of  the  *  Ashbumham  Beds '  (lowest  part  of  the  *•  Hastings  Sands ') 
at  Rye,  where  a  deep  Artesian  boring  traverses  330  feet  of  them. 
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Hastings,  should  l«e  T»rr5-fTrrr-i  -^  ''-  .:  :•:■*-■■.■:  .  :'  r  ::-?  jsiit  . :" 
Folving  ihe  r-rc'tlrz:  &*  zc  Tit:  -lir:'.  -.?  :lr  V::-:r  S^o:riTr 
Strmtm  in  S-E.  ErrlALd.  >!r.  iTriri  £:•:•:  ::i;  .:  R.^rfj  Mir?:!, 
and  of  ii*  m«>ie  and  lin*  cz  :.rr.i:i:—  i?  •»ilL  -^.r.lj  :•  iriisr  :c:ii 
for  geologist  *::d  ar-ii-.-trr 

.  The  Eirlisa:::-  •:•:  M.-er:f  -^  .  .r..  1-:  !v^  ::  :::f  •/:-•::- 
pica]  Survcv  Map  c:'  Irr!i- 1  ti.i  :'  Sir::*  1.--  ir  :  IrV  :  '.r:  ,  tr 
Mr.  J.  B.  JVkes.  wiih  Pils-ir::-  r  :L  >'  :f^  :  v  Mr.  W.  H,  Baiit. 
go  far  towards  elsciiiilir  ;ir  G-r:  :z/  ::  •*»:i:i  I>.A-i,  ':•.:!  :r 
description  of  str&ia  ai.i  fc-Sjils-  ar  i  :j  -J.v  :  ■!.;..-^.  :i.:«.'  fx:'ir.4- 
tion  of  observed  facis.  Tr.-r  rr?:  ::*  :ie>r  :■=■:  M-.r_.:-*  ir-.i:?  .:  ;:.e 
district  iccluding  the  n:.:-:b  -rf  :ir  RIttt  L^ri,  C.ri  HirSr-r.  ii.i 
neighbouricp  counirr:  :ir  ?o;:'i  c:r::rli*c^  '  :ir  v^: --:r7  r:.:.i 
the  head  ot  BariirT  BiT.  ar.d  a  I\rr-?  i  i.r*  ::  :lr  ii:-:.:i.r.-i:r:.:ii 
between  that  Bav  *- i  Kc-T.rrr  Biv  -  ZLr  r.  rL  s^i  :..r  rxkr 
proraoniorr  Wiwre-  Bi:.tr}-  Bay  i- i  l^-rri^-?  i>ij  r.  "hv  s:-:i." 
These  Memoirs  treat  o: — 1.  T:.r  Oli  K-.  i  >iiis:;Lr  L.-t^-rr  ar.i 
Upper). — 2.  The  C&rl<-:Lif-r::::?  Sli:e  :i.:".-ilr.j  :iv  •C.'.ir.Ljla 
Grits';  and  the  Lc-wer  Lis: '.-?:■:•::*  >Ls^r- — c.  ILr  Cirl-ir^r^r:-* 
Limestone  'in  the  first  M^::.  ir  cz.'.t  . — 4.  Dr.::.  Or&vrl,  LLiv. 
Boulders.  &c. — o.  A:;uvr^s:.  Pca:-l-:r,  *kc.  Tlr  i".*:::.:*  -ir-crl'iicd 
in  these  Memoirs  were  5urvrv<:-d  tr:.  'veir?  ij;  ir.i  n.rt ;  tj:  t:.e 
want  of  liberaliiv  on  the  lart  <.z  Gcv-rLZLri.:  :".r  r-.m*  v.^rs.  ketiH 
ing  the  Irish  brar.ch  of  t'.r  Survev  -*:::.:.::  a  rtjiirL:  Pa^a^.'^io'.v:- 
gical  Officer.  Ct-!a;.cd  li.r  •:•.■••::->  i'.::.  •.:  :':.-.-  L.::..-:r:  j?  ».*:.-:3:- 
t4.-ri?tic  fus^ils  coiivottd  ;  £i:.d  :.*.:.cr  'L-.  >!.*v  ;:.  r -..•  1::  ■.:;.:.  i?  r.:t 
the  fault  of  the  r»l!:«;rr?  ■: :  :Lv  **jrvrv.  ":    :  :).-,  r.^j!:    ::   :":.^-  ::> 
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adt-quate  means  al^Lr.td  li.vn:  :•  -arry  •  j:  •:.- >  ^^ 
The  miiiiv  tipures  of  :'•  irilr.  a:,  i  ::.■.  -vt-:..!  --. .. :  lj.  :,.,  -. .  ilv  ^k'. :> :.*,-«i 
on  wot  d.  and  iLe  loi.;:  i:^^-  ai.d  •  r-.r-  :-l  ":-.--•:;: :: .:.?  -. :  lT^-lIc  rcniains, 
are  good  features  ixi  iLvsc  vr^.u^i.!--  M-.:..  .r?. 


The  Oswestry  and  WKi.*n-P«.-  l  Natukalijt's  Fif.i.i>-i. lib  and 
Arch^olooical  Sxjety.  litr-jKi  of  Mkktinio  lur.iNi:,  the 
Years  1^o7-64;  tij«^kthf.r  av-th  all  thl  I^atli:-  i;tAP  liv 
ME3IBEKS  OF  IHE  Clue.  Ldlicd  L-y  W.  W.  IK-w.  M.A.:  L>.  C. 
DaviES  ;  and  IL  M.  Gwythff.. 

A  RICH  geological  dl-irict,  wi;h  cfireful  ai.d  oinhiijiastic  l.arvi>t- 
men,  has  here  jToducid  a  gcod  en  p  <.!  1  Isirvaiior*.  souit-  h:n  \ns^ 
reference  to  diacuvi-rie?.  ronn-  cr.har.cii.j:  tlie  value  vi  kiiiiwn  favts, 
and  all  ripened,  in  the  waruiili  of  lriei:diyoo-oi'erat:i»ii,  cu  ti.e  siiiiny 
sides  of  the  Webh  hills, — often  iiidted.  it  sten*.*,   interrupttd  by  *a 
pouring  wet  day/  which,    however,  did  i.ot   prevent  the  ^leniWrs 
from  being  'jolly  under  the  circunistanees.*    Nv»r  have  llie  Botanists 
been  less  active  than  the  Geologi^ts   in  ;2allu  rinj:  niw  faet<  and  re- 
^ettin<;  the  old  ones  in  attractive  discour.»>e?.     Zuuli-iiisis  arid  Anti- 
(juaries,  UfO,  play  their  part  well.     And  Ave  eannut  bo  a>tonished  at 
finding  this  little  volume  fultilling  the  functions  of  a  Naturalist's 
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Guide-book,  when  we  see  the  following  localities  mentioned  as  having 
been  walked  over,  and  talked  over,  and  written  on,  bj  good  ob- 
servers, with  open  ejes  and  mutual  good-will,  giving  and  taking 
information  on  nearly  all  points  of  interest.  Ellesmere,  Llanhraiadr, 
the  Breidden,  Treflach,  Meifod,  Llangollen,  Wroxeter,  Glyn  Ceiriog, 
Corndon  Hill,  Coed-j-gaer,  Llansaintffraid,  Wenlock,  Chirk,  and  the 
Onnej  River,  are  amongst  the  places  visited;  and  veiy  pleasantlj  the 
trips  are  described,  and  often  with  humour.  The  Conversasione  at 
Oswestry,  last  December,  appears  to  have  been  Yerj  successful,  and 
four  or  h\e  good  papers  were  then  read,  Mr.  D.  C.  Davies's  popular 
account  of  the  Drift-gravel  of  Oswestry  (p.  102,  &c.)  being  a  good 
Geological  contribution  on  that  occasion. 


Glacial  Lake-basins. 
TN  the  Philosophical  Magazine  for  April,  Prof.  Ramsat,  criticising 
-^    Sir  Charles  Lyell's  remarks  (in  his  *  Elements  of  Greology')  on 
the  improbability  of  glaciers  having  scooped  out  large  lake-basins, 
and  on  the  probability  of  such  hollows  having  been  due  to  unequal 
movements    of  upheaval   and   subsidence,  observes  as   follows  :— 
1.  Glacier-ice,  widening  out  on  the  flats  near  the  mouths  of  moun- 
tain-valleys, must  be  still  pushed  forward  from  behind,  and  its  per- 
pendicular pressure  on  the  ground  must  be  even  greater  than  when 
it  was  on  a  slope :  further,  that^  thinning  at  its  outer  margin,  the 
waste  of  underlying  matter  by  erosion  would  decrease  towards  what 
are  now  the  mouths  of  the  lake-basins. — 2.  Cup-shaped  cavities  are 
not  worn  by  existing  glaciers,  because  these  are  too  petty,  neither 
are  tliey  working  over  plains. — 3.  Local  obstacles,  in  the  course  of  a 
glacier  or  a  river,  may  exist  without  being  regarded  as  indestructible. 
— 4.  In  the  '  Elements '  it  is  stated  that  lakes  have  been  present  in  all 
ages  on  the  earth,  and  have  been  probably  connected  with  upheavak 
and  subsidences.    Mr.  Ramsay,  asking  for  the  evidences  of  Silurian, 
Devonian,  Carboniferous,  Permian,  Triassic,  Jurassic,  and  Cretaceous 
'  lakes,'  reminds  us  that  several  of  the  great  conglomerates  have 
been,  or  may  be,  likened  to  accumulations  of  ice-caiTied  boulders, — 
such  as  the  Lower  Silurian  Conglomerate  of  Wigtonshire,  the  Old^ 
Red  Conglomerate,  the  Permian  Breccia,  the  Rothliegende,  &c. ;— ^ 
and  hence  the  agency  of  ice  has  not  been  lost  sight  of  in  connection^ 
with  several  geological  epochs,  as  also  special  phenomena  in  the  New 
Red  Sandstone,  Oolite,  Chalk,  and  Miocene  beds  show;  and  it 
therefore  be  referred  to  as  having  been  an  actual  agent,  as  weU 
oscillatory  crust-movementB.^-5.  As  to  changes  of  level  in  valleys,^ 
converting  parts  of  them  into  lakes,  Prof.  Ramsay  argues,  and  show^ 
by  diagram,  that  to  make  the  Lago  Maggiore  basin  out  of  the  ol(K 
valley,  the  Central  Alps  must,  before  the  hypothetical  depression^ 
have  had  a  height  of  at  least  30,000  feet!     Also,  that  the  glacia 
undulations  of  North  America  cannot  come  under  the  hypothesi 
proposed ;  nor  the  Scandinavian  and  Swedish  lakes ;  nor  those  oi 
Cumberland,  radiating  from  a  centre ;  as  well  as  others  which  d 
not  confoim  to  the  proposed  hypothesis  of  subterranean  movements-^ 
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each  as  ft  central  depression  of  %  monnuln-nnze.  <:oTi7Prtinz  the 
Tallejs  into  ba^ins^  with,  however,  manj  moiildoations  ot  extent, 
amount,  and  direction.  Prof.  &i.ii.^a7  r-^iiir'Li  ch.^.^  h7poci.e?^i.i  u 
asking  for  too  great  a  compliiration  ot  piittnomec.-u  ^'•j  be  ravjiirahlj 
contrasted  with  his  simple  h^p^nhe^ai.-'.  'hir,  ru  zia<!:er-i'^e  '^ici*?i  noc 
erode  the  rocky  floor  over  which  it  pa-:*e:*.  \rA  xi  l:  '!aa,  'sader  cer- 
tain circumstances,  move  an  *loces.  rhe  nacu?-:  >:'  th.in  erosion  will 
be,  and  was  dependent — 1.  On  the  ar.iie:*  or"  r.he  -[r.pe^  over  whirh 
it  passed  when  thei^e  slopes  were  ^erlo'wij  <ippreoia/.i<r. — 2.  On  the 
fact  that  the  glaciers  sometimes  pa.a:4eti  :r;m  the?fe  'lopes  i.iw  low 
grounds,  into  which  the  great  old  2::viMer-v  illrj^  orened.— *.  That 
at  the  months  of  these  great  old  Tailev4«  an<i  <H,imr:cime«  cear  r.heir 
months,  where  two  or  more  great  glai:ier»  met.  ?;Iie  downwar  i  pres- 
sure of  all  the  accumulated  ice  of  all  the  tnhirarr  valle74  wonld  ta 
greatest. — 4.  Because  of  its  inertness  in  4uch  flit  groar.ii.  trie  gri.id- 
ing  power  of  the  ice.  urged  on  from  ';eh:r.d.  wo'i.d  be  great*-* n,  in 
accordance  with  all  known  phj«ical  laws. — An>i.  -S.  That  a-i  it  pro- 
gressed and  melted,  the  ice  mist  have  been  ti-.i finer,  ar.-i  vci'\*x  have 
exercised  leas  erosive  power  than  where  !t  ww  rhlc'z  :  when'^.e  the 
gradual  slope  of  the  b«3ttom  of  these  lakes  toward  their  outdows. 


Geological  Societt  op  Li:»?fDoy.  —  I.  Mar-h  '22.  l-^-i:  W.  J. 
Hamilton.  E*i..  PreKi-irc.:.  :r.  ''u-=:  o  i!r. — 1.  -V  v.  .,;.  -f.^  dv-::'?  -.f 
Gibral tar.'  B v  Lie-j r.  C .  W  i:r-L.  R .  PI  ''. •  ~  r. .  . . •  ;irr:. ;  t  : : . -:  >.- 
cretarv  of  State  tV.r  War  :!:.-■.•: ^?.  "^ir-  fi,  I.  M  .........  r..  fv.C.ii.,  r  .k,>^ 

Glen  Ri>okv,  Gen;*ra.  A.-'T.i.r.  Ti.-.a,  P  .«::  R.  •-.•..  ar.'l  '.h-re  .ir.  i-rr 
the  Signal  Station,  rr*  t..e  -rri-rrrr.  :'i  ■:  ■.:  :..-:  Rrck.  'Ir.r  ii-.i^or 
descriFxrd  the  chief  f.ri'.-jres  ,:  '^"^  M.  .r..v-/-  C^Tr.  =-ar.[r.z  ti-i*.  i:  is 
a  portion  of  a  trar.«v^:r"»e  cl-::'":  zc.zv.S:.  '.l. ":  R.:';lv.  ar.  i  -x^.i.-  pr^  ah'j 
open  to  view  at  n»/  vrry  r-rni''.*.e  :.!•*■. r;  ;i»  :*:r:>i:  ir.  i  i.e  hr:ri!7L-.".:ced 
ih*f  cave  as  P*>;o  Rr^oo,  w :.;■*/.  -.r  '■•.r.-'irr-r  t-i  :>■:  i  r.vr'.I-:^.  of  the 
fissure  whicr*  exler.-i.-?  rV'.  t.  Rrli  Iji'".  :i  ri-r  tiV^vr.  tv  tLe  viliir*:  ,vf 
Catalan  Bav.  the  n-.i-e  -::*  ■  ■.:••;:  j  l.;i7:r.:r  -..-:e:  hear-i  ■■n  xor-  :hnn 
one  ocr?i*ion  thr^'-'j^/i  •  e  ir;  irrr.!:.r  -.  '.;  i  r',ok.  In  ocLoi-is:  .n, 
Lieut.  Wirrer^.  '.tTrrei  :.>  -'.-•v.«.'^:-  -r.  :r.ee7rr.:  oe*  a  g-r'i-L-.'zioal  survej 
of  Gibraltar  l-irz  :r.  :-.";ii- :.. 

2.  'On  the  a-i-r-r-:  O-:'.  .i.-v-r.oe  <■.:  HiTr-ir.  Eotirs  in  the  ano'errt 
Fluviatiie  I>-:<-.'-  •;:'  *";.-  N.'..-  ::.  1  v.r  • -ir.r -?.  "^v.-l:  or-r-par-iV.Te 
remark-  on  t:.e  A'.l-jv:;i.  Pr:.. ■•■-:.■.:.  '.:  v.r  r ■*-■:.  Vi.Ivtj.'  Bv  t:.-^ 
hit'-  ir:_'h  Filoc.'.r-r.  M.D..  P'.R.S.  P.'j.^ — Ir*  -;.:-  C'.rr.rr.  ::::i.;ir:  ,:i 
ih^:  aath«.'r  '.ro:-::'."  it.'Z/:"'..'':  •--■-■  r''.-"^  ir.-'-ii.-:--  'T.  r  ;■'?  ri  •.■:*  :he  •:•:- 
<-urT»rLrfr  oi'  f'j-T  -  n.  in'.:.,  tl  .::-  r  r..  ii  -  !:.  "...-  W.l-v  ■;;  :l.r  N.Ie:  ar.d 
ir.-t:t::red  a  ■y.r/. :)•..';-•.:.  h-:r-  r--.  :!.  -  A.,  iviil  :■.■:•:■'•.:••  .:f  the  Ni.*^ 
i:.l  iho*nr  of  ::.»r  '-'>r  ;  i.-r  ■-:*  T.-ir  V:i;.-y  .:  •.;.-  •TArj-r-  whioh  had 
«.f-:iie  ur.'ier  hi* ''.'.^T.  ■■/ -.r'.  a'i".:..  A  :.j-.ri:..z  t..  ■vr:ai:i  -ratement.'*, 
l'o==ii  humaii  h-^jiiv^  ha^-.-  been  rr.et  w.fu  in  "r-jiii  of  th«r50  lubtrcpica! 
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▼alleys;  aad  Dr.  Falconer  remarked  that  at  the  praent  time  the  eon- 
eideration  of  the  general  inferences  to  which  these  caaea  lead  inaj 
probably  be  of  some  uw.  After  discussing  at  some  length  the  casea 
in  which  Human  and  other  Mammalian  bones  had  been  stated  to 
occur  in  the  Valley  of  the  Nile,  Dr.  Falconer  described  the  general 
features  of  the  Alluvial  deposits  of  the  Ganges  and  Jumna»  stating 
what  organic  remains  had  been  found  in  them.  In  a  eomparison  of 
the  two  regions,  Dr.  Falconer  observed  that  there  is  a  striking  ana- 
logy between  the  Alluvial  deposits  occurring  along  the  banks  of  the 
Nile  on  the  one  hand,  and  the  Ganges  and  Jumna  on  the  other,  the 
most  obvious  being  the  great  abundance,  in  both  cases,  of  argillaoeo- 
calcareous  concretions,  forming  an  impure  kind  of  travertine,  and  in 
tlio  lowermost  beds  horisontal  deposits  of  the  same  material ;  bat 
that  in  its  poverty  of  vertebrate  remains  the  former,  so  far  aa  it  has 
been  explored,  is  a  remarkable  contrast  to  the  latter.  Dr.Faleoner 
then  reverted  to  an  opinion  expressed  by  Sir  Proby  Cautley  and 
himself  many  years  ago,  namely,  that  the  Colouoekmys  Aiku  may 
have  lived  down  to  an  early  epoch  of  the  Human  Period,  and  become 
extinct  since  ;  and  he  concluded  with  some  general  observations  on 
the  question  of  the  antiquity  of  the  human  race,  suggested  by  more 
recent  discoveries. 

II.  April  5,  1865;  Sir  R.  I.  Murchison,  Vice-President,  in  the 
chair. — The  following  communications  were  read: — 1.  '  On  the  Ter- 
tiary Deposits  in  the  Colony  of  Victoria,  Australia.'  By  the  Rev. 
J.  K.  T.  Woods,  F.L.S.,  F.G.S.— The  author  first  referred  to  his 
former  pa[>er  on  the  Australian  Tertiary  strata,  and  then  described 
the  l>ccls  of  Muddy  Creek,  near  Hamilton,  mentioning  the  principal 
fossils  occurring  therein,  especially  a  species  of  Trigonia :  he  also 
stated  that  the  same  formation  occurs  at  Harrow,  on  the  River 
Glenclg,  about  sixty  miles  to  the  north-east,  as  well  as  in  Tasmania. 
In  discussing  the  age  of  these  beds  he  adopted  Professor  McCoy's 
viewH,  that  they  are  of  Lower  Miocene  date ;  but  he  considered  the 
Mount  Gambier  Limestone  to  bo  more  recent,  probably  older  Plio- 
cene, and  the  Murray  River  deposits  as  possibly  holding  an  interme- 
diute  position  :  the  latter  he  therefore  considered  to  represent  the 
UpiKT  and  Middle  Miocene  of  Europe.  Older  than  all  these  are 
certuin  strata  occurring  at  Port  Phillip  and  elsewhere,  which  the 
autiior  referred  to  the  Upper  Eocene  period.  In  conclusion,  Mr. 
WofMls  gave  a  sketch  of  the  salient  features  of  the  Bryozoal  faume 
of  the  de]>osits  occurring  at  Hamilton  and  Mount  Gambler,  chiefly^ 
ibr  the  purpose  of  showing  that  the  latter  is  much  the  more  modern, 
of  the  two. 

In  a  note,  Dr.  Duncan  enumerated  the  species  of  Corals  which  had^ 
been  sent  him  by  Mr.  Woods  ;  but  he  stated  that,  although  they  had-^ 
a  very  recent  aspect,  no  exact  geological  date  could  safely  be  assigned— 
to  them. 

2.  *  On  the  Chalk  of  the  Isle  of  Thanet.'    By  W.  Whitaker,  Esq.^ 

B.A.,  F.G.8.,  of  the  Geological  Survey  of  Great  Britain ^In  thi 

district  a  bed  of  comparatively  flintless  Chalk  overlies  one 
many  flints.  The  higher  division,  or  Margate  Chalky  contains  but  fe 
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The  lower  d'rjaiau.  or  JiToaasotrr  OiuilL  n:  tn-  cwit^  nanc  i>  i*» 
jnhned.  and  hat  marr  ranimuou.-  iiiT'?r-  o  fani  Tn^  t^rt-  tant.  & 
vflnr  flin  srch.  a*-  min  !>?  eeei  aioxir  ui*  "Ofts:  rnm.  Kinrs^ratx  tr- 
PerwdQ.  herwtfei  wmci.  piac&  ur  fliiir  riudi.  T«ftr  ui  rron  neiovr 
thai  "P-iiL  few  tiini^. 

It  is  remarkiiitH  tiia:  ii  tnir  n^ir'iiT^'^Tmiooi.  ui<  Tnaji-^:  ?ied«  ar* 
eonfarmatik'  tr  tm  '^iialk  Ui*  irrrex-eoaiei  iK^Kiuia*  limt*  a;  tut 
boitniii  ai  tht  iarme:  Ttisiiiir  ol  t  T>r::ulm''  m^L  o*  taimiar  fiiii:  a:  uif 
tojt  of  tirt*  iatre: . 

S.  'Chi  tiK-  Chali:  o-  TkU'^ninirMiiin^ntri-  am"  m  thf  Totii^niiinf 
SuizM;.'  iSj  V  ViiTiaK-i  Lr=r..  !*.-£*-  r.-.'i,>...  IKL — ii  z^xryir^:  nr 
ihe  G^Diiipical  Snrvpr  o:  J'.ueKiiirriiam«iiiTt.  uif  Innflniiiw  fiinnf 
i.viib  itf  nnderiviuf  ciialr^* mar* ..  ▼aiir-t  nax.  iim^L  ftnmf>timef  thnuirh; 
IP  be  the  renreseniaiivf  o*  u»*  "r'DT>ST  •JYTt-ensaiid.  wa?-  trawc  «nntir- 
wesrwardf  mtc-  l  tmtt  vufn't  tuai  iarmaiim.  waj-  iairiT  do^uioned, 
and  'vrftk  tiiei.  inuud  it  ovfrriit  i;» 

Tht-  drrisiun?  o:  tut  CuuIl  ii  I>uci:iiurbamsiiiT(  arc.  ix.  asnenduu; 
ordfir.^ 

il     Chulf-^narl.  viti  ^trrr  iirrsrf-  n'nv  imc  tii-iTL  ant  a"  I'Tt. 

•r-  Til*    TiTCTemiuK    *»T'-jii^.  ir-en-ir.J';    rwt    iflT?i>  .■>■  ra:ii«:    ir"own»t 

BimLr'*  :*iiiili;  narc.  vnu  unri  snmit  q:  auuL  uro^rx  2inciui£&. 
i"    ]Miir>T  vniif  'jxjkIii  T-imon-  1ix7it& 
i4>  Haro-h-aaft  v-uitt  'jiialr  vntiiiiu:  fiintt.  i.Tmimr  nwiicHil:^  b  iov 

■  r.    Til-  Tiii-T  mil-   ■»■  viii  .    -jiiii'i  v^rij'ir  liir.i.'    ir  v:ti  i  ^-ir^  fry 

f     Tli^     .'liuli -r  i-:!.    u:"'-':i'/'  ci--»r^:ri^i   11  i:i^  >  ci?*"'  r.'.'iinm.  1.  :Jiir 

'I'    Tiii   ■- 'liiili:  v-::i  ii::.-   iijt   :  vvmi  ■"   im^     :.•"»  :■  in;:!ir  .>i  n**!*.'  :iif 
7  1}    .1:  lii-    ••-•a^mj- ir.   \i'\    *— ;:    i»-(.  n-^   r**  a.  .-••'  :i;t  Tj».}it;— iiiiifl 

Hit  cr  lUiit. 

4-  •  r^r  tbt  Ciiiili:  n:  liif  1<\i  :»'  "^:ri  *.  '  T  7  ^^  ^^i.  :i*"kir.  T.sr... 
B.A.  FC-.S..  fcti  — "lit  'Ji.jvr'  ti'-ier'  :»:'  u*.^  tii.t*^-:  v»l*  t.  sIk  v  iiiM 
L?r*:.  h^  :i.  ^»?.fuT:J^^:••t:.  b '..,.  'Ui  L  T-;si;,i  :it':v't»:-:  ui;  .iiKlk  p  .;.ri 
f.  iT-T*  L.T1C  C'lii-lL  "viuinj :  f.  .1  >  :^  niL-L'.'c".  :^  }.  Ti":'u:j.%r  i»j'£     ■  v.'M»^k- 

Tilt  i*l'Jj:i:  disuir-.^":.  v  ::  ::.«.   .:   •.:■•.•:■:•■  \Ui.\  \\*i  t' iiu.k  •««■«>  tr;o:\\ 

m  f  '  -  ,.—  -  .. 

i^Tr*  ■. '.  tr     ».-*i .      .Jt  »•->?.  •  I  .'*      .'.      lilt     ii  t  .  i  4]. .  ^     .'.».%.    V  ..   k  .,    Zi.i>     ••:'!..    I. .  li  v^,. 

Il;yAi  Gi .  i.  :•.-".:  Ai  Sciitt  vT  lRT:,A>r.. — I.  i»:.  V»i*r:.h  S. 
{l<'.\:'2r. :  Dr.  A.  ChTir.  V^ct-rrrSidrrj:,  :l  iLi  ci.h.ir.     Mr.  Soon  roa<i 
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a  paper  by  Mr.  W.  Harte,  C.E.,  On  some  Crumpled  Granite  Beds  m 
Donegal,  The  author  stated  that  attention  had  frequentlj  been 
drawn  to  the  gneissose  character  of  the  granite  of  that  county, 
especially  by  the  Committee,  who  had  presented  a  report  on  the  sub- 
ject to  the  British  Association.  In  parts  of  the  district,  patches  of 
schists,  highly  contorted,  are  found  caught  up  in  the  granite,  which 
latter  rock  appears  at  times  to  pass  into  schist.  The  point  to  which 
he  wished  to  direct  the  notice  of  the  meeting  was  the  occurrence  of 
thin  slabs  of  gneissose  granite  alongside  highly  crystalline  masses  of 
the  same  rock.  In  one  place,  on  the  road  between  Dungloe  and 
Maghery,  ho  discovered  a  series  of  these  thin  beds  as  highly  con- 
torted as  are  the  schist  enclosures  before  referred  to.  These  beds 
vary  from  one  inch  upwards  in  thickness,  and  may  be  traced  for 
some  distance  along  the  shore.  This  was  the  only  place  where  ho 
hnd  observed  tliis  phenomenon  ;  and  he  sent  up  some  specimens  of 
the  contorted  granite,  and  also  a  specimen  of  the  granite  from  the 
immediate  vicinity,  which  did  not  exhibit  the  same  contortions,  but 
was  traversed  by  joints  to  such  an  extent  as  to  render  it  useless  for 
building-purposes. — Mr.  Scott  observed  that  Mr.  Harte  was  a  very 
careful  observer,  who,  as  they  well  knew,  had  added  much  to 
their  knowledge  of  the  Geology  of  the  County.  His  own  recol- 
lection of  the  immediate  locality  referred  to  was  that  there  was  a 
considerable  amount  of  schist  included  in  the  granite ;  and  at  one 
locality  at  no  great  distance,  called  Toberkeen,  there  was  a  bed  of 
limestone,  which  contained  an  abundance  of  garnet  and  idocrase, 
indicating  considerable  metamorphic  action.  The  granite  about 
Dungloe,  and  in  the  Rosses  generally,  was  very  coarse-grained,  and 
it  was  highly  interesting  that  Mr.  Harte  should  have  found  it  to 
be   contorted. 

Mr.  Jukes  then  took  the  chair,  and  Dr.  Carte  read  a  paper  On 
some  Indented  Bones  of  Cervus  Megaceros,  found  near  Lough  Gur^ 
County  Limerick,  Dr.  Carte  referred  to  Mr.  Jukes'  former  account 
of  indented  bones  from  a  bog  in  Longford  (see  Geological  Maga- 
zine, No.  VII.  p.  28),  and  stated  that  he  had  been  supplied  by  Mr. 
Hinckley,  of  Limerick,  with  the  indented  bones  exhibited  to  the 
meeting — namely,  a  right  humerus,  right  and  left  radii  and  ulnae,  right 
and  left  cannon  or  metatard^nl  bones,  left  os  calcis,  and  the  helm  of  a 
left  horn.  An  account  of  tlie  place  where  they  were  got  was  given 
in  a  letter  by  Dr.  S.  Bennett,  of  Bruff.  The  marks  on  the  bones, 
and  the  relative  positions  when  found,  were  described  in  detail.  A 
polished  depression  on  the  left  cannon-bone  fit«  into  one  on  the 
left  tibia,  and  similarly  the  left  radius  fits  against  the  right  cannon- 
bone  ;  and  another  concavity  in  the  same  cannon-bone  tits  into  the 
left  OS  calcis.  A  rough  deep  cut-like  indentation  across  the  right 
radius  and  ulna  fits  a  deep  cut  in  the  posterior  edge  of  the  palm  of 
the  left  antler,  imbedded  in  which  the  bones  were  found.  So  also 
the  right  humerus  was  found  in  contact  with  the  posterior  and  most 
distant  tire  of  the  left  antler,  by  which  it  had  been  deeply  scored, 
and  about  six  inches  of  which  it  had  severed  from  the  palm. 
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Dr.  C^arte  s&id  iLit  ic  a  formpr  di<ipnp«'}oi:  upor.  t  pRpor  Vt  Pri>fe>- 
KW  Jakes,  relmiinc  t:»  boae*  of  Crmut  m^are^r*f  f.-uT^d  TinSer  cir- 
cnmstances  similiJ-  vo  iijc  jirrfieriV.  ibt  diff  ^i■::c^•*■  of  OTiir.or;  rosoired 
themselves  iuio  ihree  LvKatje***.  Mr.  •Tuke*  hoid  ihfit  i!ie  ahn- 
sions  were  produced  b"r  T-ressure,  Aioibt-r  hvTi,-.ihe<-.s  wrs,  thjit  the 
marks  were  produred  'iv  tie  Lind  of  rrisn.  The  il.ird  w»>.  ilmt 
tbev  were  the  resnli  of  ihe  fricrior.  of  ihr  bc«ne*  IririC  nr*  t  one 
another,  that  friction  h&vlLg  been  prviuced  by  motion  f.'»r  wliioh 
it  was  sot  easv  to  a^fisri.  a  cAQi^'.  The  ]&^1  wa.e  the  doctrine  thm 
he  himself  broached,  ai.d  be  thougbt  tbhi  hi«>  Tiew  wa$  bomo  oat 
by  the  specimen*  now  before-  ihcm. 

II.  On  the  12ih  inst..  Dr.  Carie  in  the  cha:r.  Ciiptain  R.  F.  Burton. 
Her  Maje^tr's  Consul  at  Samoa,  was  elecu-d  an  Honrtrarr  Fellow. 

Mr-  W.  H.  S.  Westeopp  read  a  paper  On  a  Trap-rock  at  Pmjif 
Head^  County  n'ickiotc.  This  greenstone  was  discovered  by  Pn^- 
fessor  Harkness.  who  told  Mr.  Jukes  of  his  having  found  ii,  Mr. 
Jukes  showed  it  to  the  writer,  by  whom  it  was  examined  in  detail. 
After  describing  the  pcisition.  mode  of  occurrence-  and  nature  of  the 
rock,  Mr.  Westropp  brc-ught  forward  arguments  to  prove  that  it  wi< 
an  intrusive  traji,  for  it  might  lie  seen  sending  veins  into,  and  out- 
ting  across  l^eds  of,  the  adjacent  K-dimentary  rocks  He  concluded 
by  observing,  that,  while  there  was  such  a  protusion  of  ipneouw 
rocks  associaited  with  the  Cambro-sihirian  dt'i»o»it>  of  Wicklow,  it 
was  rather  remarkable  that  one  small  'rrconsione-dvke,  at  (vrev- 
stones,  and  the  g^een^tone  he  had  just  de>cri>Hil.  were  the  only  trap- 
rocks  which  had  vut  bvcn  found  in  the  t'anibria:)  ro<'k*  o\'  that 
cjunty. 

Mr.  Jukes  corruVr-raied  Mr.  \V( ■^t^op|•■s  obji^rvatii^Tj*  :  and  »itated 
that  he  knew  of  beds  I'f  iLtru?ive  jrret  n>;uiie  runniiii:  ev^-nlv  Ivtwi-on 
other  b»-ds  for  milt-s  in  h-nptli  nud  bn-Mdth.  pn-rr\ing  Mlnio<^t  the 
.<ame  thickness  tlirou;jhi»ul.  and  i.ct  ajijirtciahly  altering  tl-.e  beds 
above  or  below.  He  aUo  remarked  that  probaMy  tlie  i;:iK'«»ii-  iix^k*. 
so  abundant  in  tlie  lower  Silurian  IkmI-.  had  pa--ed  iiirou;:}i  the 
Cambrian  beds  l>elow  liv  few  and  narrow  ehannrU.  surh  as  the  dvke 
described  by  Mr.  Westrojtp. 

Mr.  W.  H.  Baily  then  read  a  pa]»ir  entitled  Some  ^itMitinns  to 
the  Structure  of  Palachinus,  He  -tatcti  that  ^iIM•^•  hi*  hist  runiniu- 
nication  to  the  Society  on  this  subject,  h«'  had  Immti  enahli'-l  t«»  »x;i- 
mine  an  additional  .*i»ecinn!i  of  Pnlarhiim^  tllijifiru^,  wliirh  li;iil 
lieen  present^-d  to  the  (ie<»l(»pieal  Siirvt-y  l»y  Mr.  M.  <i.  Kyaii.  who 
had  been  fortunat*'  enou«rh  to  knock  out  two  of  xUf'H'  rare  f>>>"il<i 
from  a  block  of  linifMone  ii>ed  in  tiie  con^triif'tioii  nf  a  drain  at 
liettyville,  nearCro<ime,  Cciunty  Limfrick.  Mr.  Baily  reniarki- 1  that 
this  fus^ii  was  in  the  Ritatc  of  a  ca>t ;  the  matrix  in  which  it  had  1>e<'n 
embedded,  havin;^  retained  ihe  test  rir  shell,  had  U-en  Ivf'i  U'liind  ; 
and  he  urged  the  neces.-ity  upon  colK-ftorH  r»f  pres«  rvini:  Imth 
hide.-?  of  a  epecimen,  one  of  which  often  herved  to  I'lueiilatf  p'oti- 
cnlar  parts,  which  may  have  bei-n  obscure  on  the  oth«i.  lb-  brli.MMl 
this  fossil  exhibited  &omc  additional  particulars  with  n-gai'l  to  the 
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structure  of  its  shell  with  which  we  were  not  before  acquainted.  In 
the  first  instance,  he  thought  there  was  good  evidence  of  a  month 
opposite  to  the  apical  disk,  corresponding  with  a  similar  arrange- 
ment of  parts  in  the  recent  Echini^  the  parts  appearing  to  have 
terminated  in  a  slightly  reflected  edge.  The  arrangement  of  the 
apical  disk  alone  in  Palachinus,  corresponding  as  it  does  so  gene- 
rally with  more  recent  forms  of  Echini,  would  entirely  set  aside  the 
notion  as  to  their  having  been  provided  with  stalks  like  the  Crinoids, 
and,  in  his  opinion,  proved  them  to  have  been  more  nearly  related  to 
the  free  Ekshinoderms,  of  which  the  recent  Echinus  is  a  typical 
example ;  and  he  stated  that  this  fine  fossil  assisted  very  much  in 
confirming  him  in  this  opinion,  as  it  appeared  to  have  a  distinct  oval 
termination  at  the  opposite  pole  to  that  of  the  apical  disk— -an 
arrangement  entirely  in  accordance  with  its  other  structural  pecu- 
liarities. 

Captain  Hutton  and  Dr.  Frazbr  exhibited  specimens  of  the 
Green  Serpentine  Marble  of  Connemara  containing  Eozoon^  as  indi- 
cated by  Mr.  W.  A.  San  ford  (see  Geological  Magazine,  No.  VIII. 
p.  87). — Saunders^s  Newsletter. 

The  Edinburgh  Geological  Societt. — March  23 ;  Maurice 
Lothian,  Esq.,  Vice-President,  in  the  chair. — Mr.  Thomas  Smtth 
read  a  paper  On  the  Glacial  Drift  of  the  North  of  Germany,  being 
observations  made  by  him  during  a  tour  on  the  Continent  in  1860. 
He  first  described  the  Tertiary  deposits  which  lie  beneath  the  Drifl^ 
the  Eocene  beds  covering  a  large  portion  of  the  North  of  Germany. 
Most  of  those  beds,  he  said,  are  of  the  same  age  as  the  *  Calcaire 
Grossier'  of  the  Paris  Basin,  and  the  Bagshot  and  Bracklesham 
beds  of  England.  They  extend  from  Germany  to  Novo-Moscov  in 
Russia,  within  about  150  miles  of  the  Sea  of  Azov,  and  are  upwards 
of  1,100  miles  in  length,  liaving  an  average  breadth  of  nearly  200 
miles.  During  the  Eocene  Period  a  shallow  sea  had  covered  the 
whole  of  that  expanse,  and  formed  a  sort  of  shallow  Mediterranean 
in  Central  Europe,  the  climate  of  that  region  being  sub-tropical. 
Mr.  Smyth  then  proceeded  to  give  in  detail  the  characteristics  of 
the  Scandinavian  Drift  in  Schleswig  and  Holstein,  Mecklenburg- 
Schwerin,  Hanover,  Prussia,  &c.  In  the  low  grounds  of  those 
countries  the  Drifl  consists  of  isolated,  but  often  extensive^  clusters 
of  boulders,  embedded  in  the  stratified  sands  and  sandy  clays,  and  of 
large  erratics  which  rise  above  the  surface.  These  isolated  masses 
form  the  only  equivalent  in  age  of  the  tenacious  Boulder-clay  of  the 
British  Isles.  The  sands  and  sandy  clays  in  question  (with  the  boul- 
ders) occupy  the  whole  space  between  the  Tertiaries  and  the  vegetable 
soil.  The  embedded  boulders  and  erratics  are  composed  chiefly  of 
gneiss,  greenstone,  porphyry,  granite,  and  basalt;  and  are  of  the  same 
mineralogical  character  as  the  rocks  which  compose  the  mountains  of 
Norway  and  Sweden.  From  minute  observations  which  he  made  at 
many  places,  Mr.  Smyth  arrived  at  the  following  conclusions:— 
( 1 )  That  a  glacial  sea  covered  the  plain  of  the  North  of  Germany 
during  the  greater  part,  if  not  the  whole,  of  the   Post-pliocene 
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Period;  and  thii,  he  uid,  wms  proved  by  the  arrangement  of  the 
■tratified  sandg  and  sandj  claysy  by  marine  shells  of  an  Arctic  type 
that  have  been  foond  in  them,  and  by  the  embedded  boulders  and 
sorfaoe-erratics  from  Norway  and  Sweden,  which  could  not  have 
been  transported  by  land-ice  from  a  distance  of  400  or  oOO  miles  to 
heights,  in  some  places,  of  1,100  feet  above  the  level  of  the  Baltic. 
(2)  That  the  heights  at  which  those  erratics  have  been  found  lead 
ns  to  believe  that  this  glacial  sea  must  have  been  at  least  1,100  feet 
in  depth;  but  several  other  circumstances  would  lead  us  to  infer  that 
it  may  have  had  a  depth  of  2,000 feet;  and  the  only  reasonable  way 
of  accounting  for  the  position  of  those  erratics,  as  well  as  of  the 
isolated  clusters  of  boulders  in  the  sands,  is,  that  they  had  been 
transported  to  those  places  by  icebergs  and  ice-floes.  (Z)  That,  if 
the  Plain  of  the  North  of  Germany  during  any  part  of  the  Post- 
pliocene  epoch  had  enjoyed  a  sub-aerial  condition,  it  must  have  been 
as  sandy  and  as  barren  as  the  desert  of  Zahara ;  for  we  have  no 
proof  either  of  land-glaciation  or  of  sub-aerial  vegetation ;  and  the 
few  remains  of  the  land  fauna  and  flora  that  have  been  found,  fre- 
quently in  juxtaposition  with  sea-shells  and  the  skeletons  of  Whales, 
must  have  been  borne  to  the  low  grounds  by  rivers  and  marine  cur- 
rents.— ^Mr.  D.  J.  Browit  read  a  notice  of  the  Occurrence^  near 
Granionj  of  recently  formed  Sandstone^  containing  Shells  of  living 
■— G.  C  H. 


Glasgow  Geological  Society. — At  the  Monthly  Meeting,  April 
10th,  the  Rev.  H.  W.Crosskey  in  the  chair,  Dr.  William  Grossart, 
of  Salsburg,  parish  of  Shotts^  sent  for  exhibition  a  specimen  of  a 
little  fossil  fish,  belonging  to  the  genus  PalfEoniscus,  got  by  him  in 
the  coal-shale  of  that  district.  It  measures  only  an  inch  and  a  lialf 
in  length,  and  is  probably  an  undescribed  species,  being  marked  by 
much  stronger  striated  scales  than  any  of  the  species  liitherto  found 
in  our  coal-field. 

Mr.  Javes  Armstrong  exhibited  specimens  of  the  masticating 
organs  of  Dithyrocaris^  a  crustacean  of  the  Carboniferous  Limestono 
series,  from  Orchard  Quarry,  where  they  are  not  uncommon.  They 
present  the  appearance  of  a  group  of  small  blunt  crushing  teeth,  and 
generally  are  found  in  ironstone-nodules,  and  in  greatest  perfection 
when,  by  the  wearing  away  of  the  surrounding  matrix,  they  have 
not  been  too  long  exposed  to  the  action  of  the  weather.  The  only 
notice  of  their  occurrence  is  in  the  *  Report  of  the  Geology  of  Lon- 
donderry,' where  two  are  figured  and  described  by  Portlock  as  pro- 
bably connected  with  the  masticatory  apparatus  of  Dithyrocaris,  with 
the  remains  of  which  they  are  stated  to  have  been  found.  At  Or- 
chard no  portion  of  the  carapace  or  tail  has  yet  been  discovered ; 
but  Mr.  James  Beunie,  one  of  the  Members,  hjvd  recently  found  in 
a  quarry  near  East  Kilbride  a  hulf-opcned  carapace  (which  was 
exhibited  to  the  meeting)  showing  in  the  interior  two  groups  of 
these  teeth  (?),  with  the  tubercles  in  contact,  and  evidently  not  far 
from  their  normal  position.  Mr.  Armstrong  also  exhibited  speci- 
mens of  Nautilus  tuberculosus  from  Arden  Quarry  and  Carluke,  and 
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Pieuroiomaria  Yintngiama  from  Craigenglen,  CMnpnic^  species  both 
new  to  the  CsrboniferooB  rocks. 

The  Chaiiuiax  exhibited  a  suite  of  the  Carboniferoos  fossils  firom 
Belgium  T which  he  owed  to  the  kindness  of  Professor  De  Koninck), 
and  pointed  out  their  relation  to  those  of  the  Scotch  Coai-measares. 
With  great  generic  identity,  there  are  slight  specific  differences^ 
such  as  exist  over  similar  areas  at  the  present  day.  The  philoso- 
phical problem  involved,  he  said,  is  the  connection  between  contem- 
poraneousness of  formation  and  identity  of  species.  It  woold  appear 
that  the  probability  of  the  contemporaneousness  of  identical  species 
in  any  formation  is  in  inverse  proportion  to  the  extent  of  area. 
Over  limited  areas  nearly  identical  species  were  probably  contempo- 
raneous ;  but  with  extension  of  area  identity  of  species  becomes  a 
valid  argument  against  contemporaneousness. 

Mr.  John  Sutherland  read  a  paper  On  Silica^  and  Hi  Mode  i^ 
Formation  in  the  EarUCs  Crust.  After  some  introductory  remarks, 
he  ^aid,  that  of  all  the  components  of  the  earth's  crust  there  was 
p<;rhaps  no  other  substance  so  universally  present  as  silica,  a  com- 
pound of  HiIicoB  and  oxygen  (Si  O3).  It  may  be  called  the  bone  or 
skeleton  of  the  earth,  giving  hardness  and  compactness  to  all  its 
covering.  It  is  a  principal  constituent  of  granites,  porphyries,  clays, 
slates,  &c.  ;  in  its  purest  form  it  is  found  as  sand,  flint,  quarts,  and 
ill  more  attractive  forms  as  rock-crystals,  opal,  chalcedony,  caim- 
gorms,  and  many  other  minerals  valued  for  their  beauty.  There  are 
three  varieties  of  silica :  the  crystallizedy  represented  by  quartz- 
crystals,  with  a  specific  gravity  of  2*6;  the  so-called  crystalline^  re- 
prcHcntcd  by  common  flint,  with  the  same  specific  gravity,  and  which 
is  supposed  by  Rose  to  be  an  aggregation  of  crystals  so  small  as  to 
1k^  undisccrnible  by  the  highest  power  of  the  microscope;  and  the 
amorjjhouSy  which  is  entirely  devoid  of  crystalline  structure,  and  has 
a  specific  gravity  of  only  2*3.  Rose's  chief  reason  for  supposing  the 
crystalline  variety  to  be  built  up  of  minute  crystals  is  simply  that 
it,  like  the  first- named  variety,  polarizes  light,  and  is  unacted  upon 
by  alkaline  solutions.  Now,  it  is  found  that  when  silica  of  the 
specific  gravity  of  2*6  is  subjected  to  fusion,  its  specific  gravity  is 
reduced  to  2*3  ;  and  this  fact  has  of  late  been  made  to  occupy  an  im- 
portant place  in  discussions  regarding  the  aqueous  versus  the  plu- 
lonic  origin  of  ccrtaiu  rocks.  The  Piutonist^  assert,  for  instance, 
tliai  granites  are  the  result  of  fusion  by  heat;  but  on  fusing  it,  its 
quartz  or  silica  is  reduced  to  the  density  of  the  amorphous  variety 
obtained  by  precipitation  from  a  solution,  and  besides  will  not  crys- 
tallize. On  the  other  hand,  the  latter  process  fails  in  producing 
silica  of  the  specific  gravity  of  2*6.  By  subjecting  the  silica,  how- 
ever, to  a  high  temperature  under  great  pressure  of  aqueous  vapour, 
crystals  having  that  specific  gravity  are  obtained.  Mr.  Sutherland 
having  stated  some  grounds  for  believing  that  crystallized  silica  may 
bu  produced  in  nature,  without  the  aid  of  water,  then  referred  to  the 
hubject  of  flints  in  the  chalk -beds,  and  fossil  shells  filled  with  hard 
compact  silica  of  the  crystalline  variety — a  subject  which  had  long 
puzzled  geologists,  and  which  has  had  hitherto  uo  satisfactory  solu- 
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great  similarity  in  fracture  between  the  nataral  and  artificial 
silica :  and  these  circumstances  taken  together  tended  very  much  to 
strengthen  the  arguments  he  had  adduced  in  favour  of  quartz  and 
its  analogues  being  produced  in  the  waj  described,  vis^  bj  decom- 
position of  silicate  of  soda  with  an  acid,  the  hitter  being  in  all  pro- 
bability either  hydrochloric  or  carbonic  acid.  The  facts  he  had 
adduced  certainly  seem  to  point  to  a  solution  of  some  of  the  diflficult 
problems  of  the  earth's  crust,  and  must  at  least  be  worth  remem- 
ber iqg  by  geologists  when  speculating  on  the  various  phenomena 
which  attracted  their  attention. 

Mr.  George  Sohervillb,  Lennoztown,  read  a  paper  On  the  Geo* 
logical  Features  of  the  Country  around  Jerusalem^  from  observations 
made  by  him  on  a  visit  to  Palestine  and  Syria  in  1860. 

Bristol  Naturalists'  Societt. — I.  Geological  Section^  January 
16  ;  Mr.  A.  Lcipner  in  the  chair.  Mr.  W.  Sanders  was  re-elected 
President,  and  Mr.  F.  Ashmead  Secretary  of  the  Section,  for  the 
onsuing  year.  The  accounts  for  the  preceding  year  were  read  and 
passed. — Mr.  W.  W.  Stoddart  continued  his  paper  On  the  Camhro* 
Silurian  Strata  and  Fossils^  taking  as  his  subject  the  Llandeilo  For- 
mation, which,  he  said,  could  not  be  distinguished  lithologically  from 
the  Lingula-beds  spoken  of  at  the  previous  meeting,  but  which  con- 
tained an  entirely  distinct  set  of  fossils,  more  numerous  in  species 
and  genera,  and  of  much  higher  organization.  This  series  is  about 
6,000  feet  in  thickness,  consisting  chiefly  of  dark  slates  and  sandy 
flags,  and  is  best  observed  at  the  Stiper  Stones  of  Shropshire,  Builth, 
Llangollen,  and  Llandeilo  :  the  author  also  examined  it  at  Llandewi- 
Felfrey,  eighteen  miles  north  of  Tenby,  where  many  characteristic 
fossils  were  found  in  great  abundance,  amongst  which  were  Trinucleus^ 
DidymograpsuSf  Asaphus  tyrannus^  and  a  Discina,  probably  D,  Port* 
lockiy  not  before  found  in  this  formation.  Going  on  towards  Lam- 
peter, near  Tenby,  the  beds  are  found  to  be  first  arenaceous,  then 
calcareous  ;  and  are  extensively  quarried,  being  the  only  Lower 
Silurian  beds  in  Wales  used  for  lime-burning.  In  Scotland  the 
series  occurs  from  Dumfries  to  the  Lammermuir  Hills ;  and  in 
Sutherlandshire  it  contains  several  species  of  shells  unknown  in  the 
Welsh  series,  but  common  in  the  North  American. '  The  altered 
quartzose  and  gneissose  rocks  of  Sutherlandshire  are  known  to  con- 
tain the  same  Annelid-tube  {Scolithus  linearis)  as  the  Shropshire 
series.  In  Ireland  the  Llandeilo  beds  had  not  yet  been  properly 
made  out,  but  foreign  equivalents  were  described  in  Bohemia  and 
Scandinavia.  Mr.  Stoddart  gave  a  long  list  of  the  characteristic 
fossils  of  this  series,  remarking  that  Encrinites  first  make  their 
appearance  in  it,  and  exhibited  specimens  of  many  of  them. 

II.  Geological  Section^  Feb.  23 ;  Mr.  W.  Sanders,  President,  in 
the  chair. — Mr.  W.  L.  Carpenter  read  a  paper  on  the  Eozoon  Cana^ 
denscy  the  earliest  known  Fossil,  recently  discovered  in  Canada, — the 
generic  name  signifying  '  dawn- animal.'  After  a  few  preliminary 
remarks  upon  the  circumstances  under  which  the  paper  was  pre- 
pared, the  author  stated  that  this  fossil  had  been  found  in  a  group  of 
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beds  which  had  hliherto  been  cor-idere*!  a«  dc-i-iiTai*  of  organic 
remainfl,  and  the  position  of  which  he  de^^r!  r>-d  tom^whait  TTjir.uitly. 
in  Scotland,  in  Central  Europe.  wL<:re  tJiev  iiitair.f^i  a  ih:ckr.«r«?t  of 
90,000  feet,  and  in  Canada,  where  ihev  wert  f'.'i,*idere»i  a*  f.rmii.:r 
three  divisions^,  Lower  and  Upper  Laurectian.  ai.d  Huroriiiii,  xh*: 
united  thickness  of  which  probaUj  f^r  &'ji7'&->^.-<>  ilikt  *.\  all  ^ucc*x-':iLg 
rocks.  The  presence  of  organic  rtsaaiL^  iri  iK:»  s^-rier  of  nxk*,  U^tli 
in  Europe  and  America,  Lad  long  U-irri  -p-]-f*rrct^  on  mineral'^^ical 
grounds;  but  it  was  not  until  the  w:r»t^r  of  ]-</>>-64  that  n  rijains 
were  found  in  the  Lower  Laurentian  li:ii'r5tor.e-  which  i^roT^d  v*  lie 
undoubtedl  J  organic,  from  careful  rx-.i'ro-fff.;'.al  exaujir.aiior;.  The**r 
fossils  resembled  some  of  the  olie-t  Llvwj:  (.'oralf  in  exx^-rial 
appearance,  occurring  in  large  irregularly  Ax}^\*A  rna^K-^ :  \m\  ]>r. 
Dawson,  of  Montreal,  discovered  that  their  ^trucT^jre  wa*  rno-t  M-arly 
allied  to  that  of  theForaminifera.  a  group  of  arjiTija]>>  of  the  lowe-t  form 
of  organization,  of  which,  however,  the  livii:g  r«.'«eijt  exarnj-U-  wrr«? 
rerj  minute,  while  the««  fos^-il*  were  comparativ-lv  jri^attiir-.  SjKr- 
cimens  had  also  been  verv  careful! v  exarijibed  bv  \)t,  W  H.  Car- 
penter,  whose  knowledge  of  thi*  group  ie  pTofouTiJ.  and  who.  while 
corroborating  Dr.  Dawson  on  the  general  reference,  had  \y:*:ii  eri^ihled 
to  work  out  the  affiuitlee  ot  Eozoon  more  a^-^uratelr.  and  whs  di*- 
posed  to  regard  it  as  of  a  rather  IJgher  ly]*'-  of  Korarniniferal  orga- 
nization, considering  that  it  had  iK'int**  in  ii^  >-trur*ture  found  in 
three  existing  orders  of  the  Foraminifeni.  The  identitiratjou  of  the 
fossil  turned  upon  minute  htru'-tijral  diff(r«rj^e».  whieh  culd  not 
be  explained  in  a  short  n-f-ori.  1  ui  •wh.rij  w*r«-  riiade  ev;iJ«T:t  ^v  a 
series  of  drawinjrs  and  |irt{«ar;itiori-  !•  nt  i'»  Mr.  (.aip<nT»r  ^v  Jija 
father.  A  vertical  seciioTi  *. t  iL*-  tt'-'il  -lowt.d  thv-  *.hU"aj*.*m-  »'ht]l, 
the  parts  occupied  by  tLeanin>a]  vt\n'xi  alivi-  b*  ii.;;  filii.i]  wiili  h  kind 
of  serpentine.  Since  ii-  <ii-'.overy  in  (  luiada  it  had  h»<n  fo'ii;'!  in 
Ireland,  the  recognition  def-*  nding  ujon  rtructure  only  to  l-.-  reeu 
with  the  aid  of  the  niicro"?i:oj»*'. 

Ill,  March  2  ;  Mr.  W.  Sand'  r-.  F.H.S..  in  the  f-hair. — It  wtm 
announced  that  a  Zoologir-al  .V^ciion  hri«3  Ij*  en  f«"rni«'d.  open  to  all 
Members  of  the  Sx'ietv,  on  iifiTui'.nt  of  the  u-iial  Se^iion;il  Suh- 
script  ion,  to  meet  at  half'-jtairt  r-evf-n  in  the  evrninj!  on  the  tir-t 
Wednesday  of  everv  month,  except  the  four  ^unjiner-inonths.  Mr. 
B.  N.  LoBB  ppoke  ou  Afjuarium*,  Mr.  T.  G.  F«»MON  read  a  jnp'-r 
On  the  Functions  r,f  the  Foot  of  tht  (Sonchijcra,  or  JJi valve  MoHuacm. 
— Bristol  Daily  Post, 

Newcastlk  Natural  IIi^touv  Sorir.TY. — At  the  Fourth  Wint«r 
Evening  Meeting  of  the  j-eanon.  Feb.  17th,  Mr.  II.  B.  IiKAi»Y,  F.L.S., 
delivered  an  address  *  On  the  I^irtst  Formi  of  Animnl  Lift  J  The 
chair  was  taken  bv  Profe^bor  J.  H.  M'Chesi.tv.  Mr.  Bra^Jy  c(»ni- 
menced  by  giving,  with  much  intere-ting  detail,  u\\  nrrnunt  of  the 
numerous  oliject;?  revealed  by  the  njicrorr'«:  j»e  anionfr>t  the  lower 
forms  of  animal  life.  His  descriptive  remark*  were  niu<"li  a.**ii>ted 
by  a  numl^er  of  large  drawing*  of  the  objects  referred  to.  He 
then  passed  on  to  a  notice  of  Sponges,  showing  the  extent  of  our 
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knowledge  of  the  functions  of  these  singular  forma  of  animal  lifo, 
and  giving  a  number  of  interesting  facts  in  connection  with  them, 
which  the  investigations  of  scientific  men  had  brought  to  light.  The 
St)onges  on  our  own  shores  and  their  habitats  were  described.  Com* 
paratively  recent  investigations  in  this  department  of  natural  history 
have  led  to  the  discovery  that  perforations  in  shells  and  the  *  holey 
stone '  found  on  our  shores — regarded  by  the  superstitious  as  ob- 
noxious to  witches — are  the  work  of  a  singular  form  of  Sponge. 
Some  recent  and  interesting  discoveries  in  Foraminifera  were  then 
touched  upon,  and  Mr.  Brady  exhibited  some  novel  fossil  specimens 
which  had  been  discovered  by  the  late  Mr.  W.  K.  Loftus,  of  this 
town,  while  in  Persia.  In  iliusti*ation  of  the  minute  size  of  some 
forms  of  Foraminifera,  the  Lecturer  stated,  it  was  calculated  that 
a  square  inch  of  chalk  contained  a  million  of  them.  In  conclu- 
sion, the  Lecturer  mentioned  that  Foraminifera  had  been  discovered 
in  the  Luurentian  rocks  of  Canada  in  a  horizon  several  thousand 
feet  below  the  Silurian  strata,  which  were  previously  supposed  to 
be  the  lowest  in  which  remains  of  animal  life  existed. 

TnB  WiGAN  Field-naturalist  and  Scientific  Society  held  a 
Soiree  on  February  2nd,  in  the  Public  Hall,  decorated  for  tlie  occa- 
sion, and  opened  at  seven  o'clock.  A  large  collection  of  objecta  of 
flcientilic  and  general  interest  was  exhibited,  comprising  Aquariums, 
Microscopes,  Photographs  and  Stereoncopcs,  Herbariums,  Preserved 
Animals,  Fern-cases,  Hothouse  Plants,  Models,  Scientific  Instru- 
ments, Cliemicai  Products,  Mincellaneous  Curiosities,  and  some 
Coal-fossils.  The  last  were  lent  by  the  Mining  School  ;  the  other 
numerous  and  various  specimens  wen^  contributed  by  Members  and 
friends.  Music  and  refreshments  were  supplied  at  half-past  eight 
o'clock.  The  President,  Mr.  E.  H.  Birkenhead,  called  on  the  Hon. 
Sec,  Mr.  Beruish,  to  read  the  Report  of  the  Proceedings  of  the 
Society  since  its  formation  nearly  three  years  ago.  During  the 
season  1863-4  five  Excursions  were  undertaken,  and  in  the  past 
season  there  were  four.  Some  of  these  excursions  were  largely,  and 
others  poorly  attended ;  but  all  were  successful  in  a  naturalist^a 
view,  as  on  every  occasion  something  new  was  observed,  some  new 
s]>ecin)en  collected.  Eight  evening-meetings  have  been  held,  at 
which  papers  were  read.  On  each  occasion  the  subject  of  the 
paper  was  freely  discussed,  and  by  this  means  afforded  consider- 
able information  as  well  as  interest.  The  Society  has,  during  the 
past  year,  added  '  Scientific  'to  its  title,  and  increased  the  field 
of  its  researches,  affording  to  its  Members  an  opportunity  of  con- 
sidering those  scientific  operations  with  which  this  neighbourhood 
abounds.  Another  series  of  Excursions  will  be  commenced  in  the 
ensuing  spring,  when  it  is  hoped  that,  as  the  Society  becomes 
better  known,  its  ranks  may  become  stronger,  and  its  Excursions 
and  Meetings  better  attended.  The  President  then  delivered  a 
lengthy  and  interesting  address,  in  which  he  spoke  of  the  objects 
of  the  Society,  and  pressed  its  claims  upon  the  notice  of  the  Meeting, 
He  referred  to  the  progress  of  Science,   and   touched  upon   the 
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chief  of  the  recent  discoveries.  In  the  nr«)Iogicai  portion  of  hi-i 
addresfi,  he  referred  to  the  formerly  accepted  theory  that  the  worl<i 
is  but  6,000  years  old,  and  said  that  iiive^^ti^atioit^  hari  provp  1  than 
it  must  in  all  probability  be  tens  of  thon^an '!.•<.  He  qiiot/.d  ?»*'%■  f-.rtiX 
works  on  this  point  in  su Instantiation  of  tho  argument,  and  iir^wl 
that  the  study  of  Geology  aliouM  frnt«rr  more  Urg^rly  into  th^:  course 
of  training  at  our  Coilf^ge?*  for  the  Mini-jtry,  in  onJ'rr  thut  f^xwh-xiU 
might  be  able  to  apply  the  li^ht  of  its  prrrat  truths  ro  th»:ir  t'-a/^h- 
ings.  The  President  next  dwelt  up^'jn  the  qu^Mtion  of  the  origin  of 
species ;  and,  having  adduced  <<everal  existing  theori^H  th'-rf^r^m,  in- 
cluding that  of  Darwin,  remarked  that  the  d^:2?ree  of  -iirnll.-irity 
which  was  found  to  exist  between  man  and  tli»*  lowf-r  .'inim^Ir  wa^i 
to  him  additional  evidence  to  that  alrt^:uiy  $riven  of  the  uriity  of 
creation.  He  spoke  next  in  support  of  rhe  principle  of  frrr*?  di-on-.' 
sion  as  the  only  way  to  elucidate  trutli ;  and,  having  adverteil  ro  the 
vast  assistance  that  the  inquirer  might  obtain  from  the  htudy  of  the 
physical  world — a  study  to  promote  which  waa  the  chi»:f  ohjcct  of 
the  Society, — he  concluded  an  arlmirable  -fKrech  l^y  observinir,  that  if 
the  meeting  induced  any  one  to  take  up  the  "tudy  of  a  r^ingh:  hrnneh 
of  Science,  he  was  quite  certain  the  promot<-r-'  would  be  amply  re- 
warded.— Addresses  were  d<;  live  red  by  the  fie  v.  G.  Hoaile,  J.  I^-y- 
land,  Esq.,  the  Rev.  J.  Cronshaw,  and  M.  VV.  Peace,  K^| ,  who,  aft^rr 
his  remarks,  exhibited  the  newly  discovered  magnesium-light  j^uc- 
cessfuily.  The  visitors  then  dirfK-r-ied  for  a  further  ^-xami nation  of 
the  collections,  and  the  proceedings  f:K>f-»rd  at  aUmt  half-pa-t  f»:n.^ 
Jf'igan  Xewspnper. 

Hull  Literary  avo  Prirr,ov')r'HK:Ar.  So';[p:rv. — At  t!.*;  Fort- 
nishtly  Meeting,  on  F»;h.  Mtli.  th"  lV:-i'l«rit.  \)r.  I\KM:r  i:vk  Kin*;, 
?-aid  that  the  Council  had  \}<*:n  for  -orn^;  tirn*:  coij-i'l-rihir  in  whit 
way  they  could  Wrt  fuitil  two  irnportijnt  or.j'rr.--  :  lir-r,  hiiW  t!;«'y 
could  promote  the  pro-mention  of  Sci«:n'<-,  hoth  '.xxwax^z  lh«'ir  own 
Members  and  the  inluiMtants  of  t};e  town,  in  a  mon.-  pr.vti'nil  wfiv 
than  hitherto  ;  and  in  tho  sec«»fid  pl'ic*-,  ho'.v  ih^.-y  could  rcnd'-r  th»-ir 
admirable  Musfrum  u^rful  to  tin:  comrnunirv  at  lar^e.  In  Octob'-r,  a 
Sub  committee  was  appointed  to  tak';  these  iui\Umt^  ifilo  ron-idvra- 
tion,  and,  after  due  refi*-otion,  that  Siih-committ».-e  hrou;:ht  forvvard  a 
s«-rier»  of  resolution*,  whsch  had  been  :tdopte«l  hy  the  (Jorincil, — M; 
That  it  is  desirable  rhat  S^.-fti'in.-*  Ikt  formed  in  conn»:ction  vvirli  the 
Literary  and  PhilosOf»hical  Society,  for  the  practical  study  «/f  dif- 
ferent dep:irtm<*nts  <d*  Science.  '2;  Tiiat  any  twclv»:  M^-nihers  dc- 
fciring  to  study  a  pMrti^^uhir  1. ranch  of  Science  niay  form  theTn*'Iv«:s 
into  a  Section  for  tliat  piirp''-e.  (Z)  That  each  Section  .shall  i.-k-ct 
its  own  Otfice-beHrerr*  and  be  governed  hy  it^  own  Bye- laws,  the 
latter  subject  to  the  aj'pnAJil  of  the  Council.  (4}  Thar  each 
S**ction  ^haIl  h>e  entitled  to  ele<:t  a.*-  Assor-iatc—  pir-i^nd  wh«j  are 
not  MemUrra  of  the  Literary  and  Philo'0[diical  Society,  such  A><o- 
ciates  having  none  of  the  privileges  which  belon:^  tn  M».nilMr-of  the 
Society  except  in  -•>  far  as  the  operations  of  the  Section  to  whi«h 
they  belong  are  concerned,     (o)  The  Sub-committee   recommends 
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to  the  Council  to  permit  the  use  of  its  rooms,  rauseomy  and  book 
to  such  Sections  as  may  hereafler  be  formed,  for  the  purpose  o 
illustrating  their  Meetings ;  but  that  no  book  be  removed  fron 
the  building,  and  no  specimen  from  its  case,  without  special  per 
miftsion  from  the  Council. — The  President  called  their  attentioi 
more  particularly  to  the  extreme  liberality  with  which  the  Counci 
had  acted  in  this  matter.  He  could  conceive  nothing  more  likolj 
to  extend  the  practical  study  of  Science  in  this  town.  He  hope< 
sincerely  that  this  movement  which  the  Council  had  started  woulc 
Ih)  followed  out  by  the  Members,  and  that  they  would  see  manj 
Sections  rising  up  in  connection  with  the  Society.  He  was  fortu 
natcly  in  a  position  to  say  that  the  wish  which  had  been  expressec 
by  the  Council  had  been  acted  upon  by  a  certain  number  of  Members 
and  that  they  had  already  one  Section  in  full  operation.  A  short  tim< 
ago  a  few  gentlemen  met,  and  formed  themselves  into  a  Geoiogicai 
Section,  which  now  consisted  of  24  members  (including  seven  wh( 
arc  not  Members  of  the  Society).  To  that  Geological  Section  h( 
wished  particularly  to  call  their  attention,  because  it  exemplified  th< 
principles  for  which  their  Council  had  contended.  A  mere  nomina 
sum  of  half-a-crown  and  five  shillings  would  be  charged  to  Memben 
and  Non-members  respectively.  The  Society  would  open  its  roonu 
to  all  who  were  anxious  to  embrace  the  study  of  any  Science.  Th( 
President  then  called  upon  C.  C.  Blake,  Esq.,  F.6.S.,  Secretary  U 
the  Anthropological  Society  of  London,  to  read  his  paper  On  iki 
Lowest  Races  of  Mankind, — Hull  Times, 

DOMFRIESSUIHE  AND  GaLLOWAY  NATURAL  HiSTORT  AND  ANTI- 
QUARIAN Society. — This  Society,  which  is  now  in  its  third  year 
has  made  rapid  progress.  The  number  of  Members  is  now  nearh 
two  hundred,  including  a  great  part  of  those  residing  in  the  Soatl 
of  Scotland  who  have  a  Scientific  or  Literary  taste.  .  Meetings  arc 
held  during  the  winter  on  the  first  Tuesday  of  each  month,  if 
Dumfries  ;  and  during  the  summer  there  arc  Monthly  Excursions. 

I.  At  the  Fourth  Meeting  of  this  Session,  Sir  W.  Jardine,  Bart.,  in 
the  chair,  the  Chairman  first  made  a  very  interesting  communicatioi] 
on  the  finding  of  that  rare  British  Bird,  the  Roller  {Cracius  gar- 
Tula)  near  Dumfries.  Sir  William  also  exhibited  a  number  of 
specimens  of  Birds  allied  to  the  Roller  from  various  parts  of  the 
world. — Dr.  Gilchrist  then  read  a  detailed  account  of  the  geo« 
logical  observations  made  during  the  Excursions  of  the  Societjf 
Inst  summer. — Di\  Grierson  then  gave  an  account  of  the  genut 
Arvicola,  or  Vole,  exhibiting  a  series  of  specimens  of  strange 
varieties  ;  and  he  described  the  ravages  that  had  been  committed 
on  the  plantations  in  the  Drumlanrig  Estate  by  two  species,  A, 
agrestis  and  A.  pratensis.  Dr.  Grierson  also  exhibited  a  strange 
abnormal  formation  of  a  pig's  foot,  which  led  to  a  lengthened  dis- 
cussion.— A  number  of  Donations  to  the  Library  of  the  Society  were 
laid  upon  the  table. 

•  II.  March  7th  ;  Sir  W.  Jardine,  Bart,  in   the  chair.     At  this 
(Fifth)  Meeting  of  the  Society,  after  Donations  had  been  presented^ 
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Mr.  W.  3rDiARXTD  riiid  v.  fz^-rrrr-.L-i  TXTn.!-  ir:s  :J:-r  :1:  B-.-^h 
Records  of  DjEafr:«,  17-r"»-  Lrr.  GazZir-iT  --It^.  rr^i  &  ;^:rr  oa 
RelicM  of  Pre-kiitorical  Jfam  i*  .Vu£ii.f;.>.  l«  »l>!:iA:e-i  :t  4  ?:v- 
lection  of  stone  celu.  *7*Tar-i«r:i.i?.  1:11  ::^-Tr  IiiiL-rcifeii*.  i-irjr  'if 
which  he  regarded  a«  of  I-it^kL  ir.-i  :":i-rT-  ::*  ::r-lz-i  *;ii  zzz^r.zc 
workmanship;  the  I*:»r  >:«:':Ct  l»rl:-r--r  ::  1:1  LiTiiliy  rAi:»r. — 
From  the  Dumfrut  Htrfxld. 

m 

The  Winter  Meetin?  cf  :L^  WAiTrrm^Hraz  yArT2.ii.:rT-'  F:ei>- 

CLUB  was  heH  in  th-?  M*?^-n-  WvT;:k_  -  t  -li*  k.- i  ••rr=:'*'?:xi  vf 
theCouncil  of  iheNa:ar*Z  Hi-v.rr  'N.r  ^it.  4:  -r-s-tlT*  o':. :*:"£- :-  T -■:•*- 
dar.  l4ihof  Febmarr.  l?*>i.  T--=pTr*  ir-.-^  WTJ:ri.i=i  M*r::i.  K.^z.^ 
M.P.,  having  taken  th*  cLvr.  ra^--i  ::«.l  Mj.  P.v^xts  -^.r  c-rl.Ttr 
his  promised  Lectare  0«  tXit  B'/m^'CzTfi  r/  L^j^.  ■■■•.: :i  L^  i^i 
recently  visited.  Hivir^  i.r=<r.-»iii  ".1^-  :-  ir:.fc;-p  l-r  d-r:lAr<Hi  L  z:- 
?elf  anabie  to  dLiirorer  tc*  fir'^r  -.f  T?:r  C  Lr-rl.'-r  arr:i=i-r::is  rr»z*rci- 
ing  the  great  an^Iqiis/  rf  ^ct:.-  M-Vr-:^.  fr:~  :  .r  :-.j*'.aI  i*p»sc:  cf 
the  neighbonrhowL  az.i  rV.c:  :L-r  :rtr5»7r.>r  ::  r-rLLki.-?  -::  ■riilr.c:  *:::- 
mals.  It  was  clrar.  hr  th:czi*-  ::.i:  :]i*:r  o-:L:r:!ii?  hii  h-wL  ::.:r'>- 
daced  at  different  oeric*!*.  H-r  c-'s^tciii-rii  :-«  v.-r  Rrar  wi«  c-:«rTal 
with  Man  as  well  as  w:^-.  :r.r  RLii-x^r:-?:  h -:  :ir  ^rziniei.:  ::r  the 
coexistence  of  the  Ii:?rr  a!:r.e  T::h  Mir:  Lr  tl'-.izL:  :o  ':*  verr  im- 
yierfect.  Coniiderinz  :iH:  w»j  1-  wL':i  :lr*r  ikre-  hare  te«n  £L-:d, 
he  thought  that  the  fic;  o:  iLe  rena:.":-  o:  M*::  *w:r.z  f  >s:i.i  -n-ier  the 
i-onditions  deta:Ie»i  '  t  S"r  C  L^rll  »..;!•  r.::  *i>=ar  ei:raf:ri:nar-»-, 
nor  afford  evidence  ■::  tt?"!"  rrrvt:  i-  v  .  .::v. 

The  President  :Lei  r^ci  ■:.-  r';..>:>r'::i^s  -.f  -.r.e  C":*-  i-r.'rr  tie 
past  vear.  in  l:e^  ■:!  ".:.e  --^il  Aii-.T?  1  :r:..:i.rr;.' •::.  ::,!?  •.'j.t-iiL, 
w i ih  a  few  p-re: i:-:  77  re "  '^r  k  -  '.  r.  ■: ;.  t  7.  ■ .  -  _: -r : . :  t  ■: :  r.  i  : ; .  z.  ■: :  :ie 
Club,  but  ur^:r.2  a  f.-::r:  i."':-  I'-r.  :e  i.:  :i.e  -.rl.i.ir-.  F'-ril-merr-.inr^. 
He  then  Ci3.V.ri  -'.l  tj.r  K^.-t.  P.  B.  IJ  :-,:.:.•.  :.  rrs.:  .  1-  :  i:-:r  O.t 
tft  rte  JLias^iric  Ou  tiuf  r  §  in  .V»  r  ;/.  •  ^1 1>  ? .  .^f/j^o  r  d» '-.  \r€.  c  nJ  Cv  mb^.  rlan  d. 
It  was  pKo:n:ed  cu:  ii.\'  ?-::nt:  •-.-"lirr?  l^*!  r.-:-.:.  le:-. -:::-:  ir.  :ei*rn- 
•lentlir.  tLouzh  c»:»n:err-r-:r'ii^ .  :-.t.  ■»l.le':'::.:7-.-.  :-?»r  c-ll-:-  :e^:  -a::'^ 
tlie  main  ma- 5,  Lad  l*rer.  ir-.-n^iri;  :-r':::.:.  I:.  ::.e  >..7';:  ?:.:rv 
oudier,  the  f-.-ii'.r.  t:.:-r':.  •-:- .-.rir.J  :•.  if  .r-rr.:  z  Lrr.  ar^  :-  m?: 
respect*  id-rr.ti'.-al  w::l. -a-.;.1-1i.  rv:.  Lii-iic  -r-rc!-:-,  h  u:  a  fv-v  :,;- 
iiecoiiar  to  Germ^r.v  ar.i  Svo:.-*:. : — ^i  r'^o:  w.r::.T  ■::'  :.  i.v.  T..:? 
onilier  is  ten  mil-:?  lor.j  rj  -Ix  "'.r-. id:  -•i:  tLe  Drif-  :*  r  ::.-■  n:.?: 
pArt.  c»''noe:il«  the  'jr-i-rrl?::  ^  ?:r»:::r;.  5.1:  :-':\-  ?'.-:i;':r-?  ar:-  r.  .-.t  »  x- 
r.<»^d.  Tiii?  :=  t:.e  ci--;  il-:-  in  Li.nhrrr'jn  :.  In  S::i5.rU  :r.  :l-e 
iowe-:  y/^As  cf  the  Liii?  lini::!  ^  arr  ri:-:--:i  near  N-.-.  i-a  :■  .1  Fv  Tt-:. 
and  present  a  :?ec:::n  an:  :\--l!*  -".n-il-r  --^  :r.  -e  rf  ::...  •;  ::!:-. r  a: 
Copt  Hea:L,  n-rar  Know:-?.  alrvAij  .ie-cr:"'.ei.  The  C:inil-rI::*Li  •: sil- 
lier. loE2  su:>:y:'?e"i  Vj  :.-r  M-.  ■;n:.'4:n-!:n-.-j?'.:nv.  t-L !:■::::*  tv:ivr.:'.T  s? 
the  Lima  an-i  Sajrlin  h-j-i^  c!  :ii-.-  Li^s.  T:.-  ■::.: .:'  i ■:::.:  of  ir.rere.-: 
is  to  deci-Ie  whe::.rr  li.T-e  "n-rr-:  ^. r:j!r.allv  ■:::..i.:..v:  ■;  Mt^ier?.  or  •;  ■::- 
xiecttd  with  tne  chief  rci' j-^r  .:  :ne  Li  ^.  The  r.r=:  •.•■v..  aro  ;:::  jo 
^erj  far  apart  in  a  rtrai^ht  line,  '.vhile  the  li::or  ;*  neirt.r  :o  th» 
^amc  formation  in  IrelaL'i,  near  Brlia^t.  uhich  wii  Ljxt  d-jrori:-.-!. 
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aa  well  as  some  patches  in  Scotland,  near  Elgin  and  at  Skye.  At 
all  events,  these  remnants  of  Lias,  now  separated  from  the  main 
mass  in  Shropshire,  Staffordshire,  and  Cumberland,  are  well  worthy 
of  notice,  presenting  many  features  of  interest,  and  deserring  a  care- 
ful and  detailed  examination. 

The  Meeting  then  adjourned.  Owing  to  the  severity  of  the 
weather,  there  was  not  so  good  an  attendance  as  usual,  though  about 
forty  persons  were  present,  including  some  of  the  Dudley  Field-club 
and  several  ladies,  who  were  especially  invited  on  this  occasion.  The 
interval  between  this  time  and  dinner  was  filled  up  by  (1st)  an  in- 
spection of  the  Museum,  which  has  been  lately  renovated  and  enlarged, 
many  important  additions  having  been  made  to  the  excellent  Geolo- 
gical and  Zoological  collections;  and  (2ndly)  by  a  walk  to  the  Lower 
Keuper  quarries  at  Coten-end.  All  matters  of  business  were  trans- 
acted after  dinner,  when  the  President  and  Vice-president  were 
unanimously  re-elected,  and  the  Meetings  fixed  for  the  ensuing 
summer. 

The  Cotteswold  Naturalists'  Field-club  held  its  Nineteenth 
Annual  Meeting  at  the  Bell  Hotel,  Gloucester,  on  the  29th  March. 
Major  Guise  was  re-elected  President,  and  Dr.  Paine  Secretary. 
The  Meetings  for  the  Season  a.re—Stroudt  24th  May ;  Chepstow^ 
2Ist  June;  Bradford  Abbas^  19tb  July;  Tortworth^  16th  August; 
Beckfordy  27th  September. 

The  President  read  the  Annual  Addresit,  which  gave  an  excellent 
epitome  of  the  work  done  by  the  Club  during  the  past  year.  He 
then  read  a  translation,  by  Mr.  John  Jones,  of  Dr.  Edouard 
DuPONT*s  Report  to  the  Minister  of  the  Interior  at  Brussels,  on  the 
Scientific   Excavations   made  in  the  Province  of  Namur  durins 

o 

the  year  1864.  This  able  document  contained  some  interesting 
statements  relative  to  the  Bono-caves  of  the  Province  of  Namur, 
which  had  formed  the  subject  of  Dr.  Dupont*s  special  study.  The 
species  of  Mammals  had  been  determined  by  M.  Van  Beneden.  Ho 
found  different  parts  of  the  skeleton  of  the  Reindeer,  and  150 
an  tiers  of  this  species;  most  of  them  had  been  broken  by  the  vio- 
lence of  the  water,  which  had  brought  boulders  into  the  cavern ;  but 
many  were  well  preserved.  Bones  of  the  Glutton,  Bear,  Chamois, 
Elk,  Stag,  Fox,  Wolf,  Horse,  Ox  {Bos  primigenius)^  Ibex,  Field- 
mouse,  and  *  le  Coq  de  bruy^re?,'  with  fifteen  other  species,  were 
found  in  these  caverns.  A  number  of  the  remains  of  human  industry 
have  been  exhumed  from  amongst  this  ancient  fauna,  so  foreign 
to  the  actual  condition  of  the  province;  these  consisting  of  worked 
flint  implements  of  different  kinds,  and  bones  rudely  carved,  and 
formed  into  tools  of  various  kinds.  Other  caverns  contained  the 
bones  of  ancient  human  races.  All  these  relics  will  form  the  sub- 
ject of  a  special  memoir. 

After  a  capital  dinner,  at  five  o'clock,  M.  Etheridge,  F.G.S.^ 
Palaeontologist  to  the  Geological  Survey,  read  an  interesting  paper 
On  the  Avicufa-contorta-beds  at  Garden  Cliff,  near  JVestbury^on^ 
Severn^  which  he  illustrated  by  some  beautiful  sections  made  by 
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son,  Ks(i.,  F.  Sauil«TM>n,  I-'xi- ;  'rria^m*  r.  ( ".  <^iliii.  um  .  1  «|  ; 
Sfcrt'tary,  ^Ir.  Janu'if  As]»ilin.  Alhr  ^••nu'  |«ii  InnniMi  \  lii  in  nn. 
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on  this  our  oiicnin^j  nicclin;.',  a  li  \v  \\miI«  n-  !••  iln  lninn  ■•!  •mm 
infant  Club  lua}'  not  Ih>  iiia|i|ii'ii|ii  ialf.  A  Miifi*!  iil  n  pi  i  liiniinii  v 
gatlu'rinf;.  I  acccptid  tltc  Imnour  nf  tin-  iiiiidiiihiil  <  Iimh  \iiiii 
great  reluctance,   but   1    alrtady    fc^-l   at    Imn:'-   in   mv  p"  id'in.    mul 

most   llOj)C'ful    for   the   hUercrr*   and  wll-d'dnjr    «»f    nm    t   Inli.       I   I'hn-.-. 
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that  on  my  asking  for  a  hundred  pounds  to  start  with,  many  of  my 
neighbours  thought  the  sum  so  large  that  our  success  was  quite 
hopeless.  I  must  admit  having  had  some  fears  myself  on  the  sub- 
ject; but  they  are  now  happily  dissipated,  and  I  feel  and  know  that 
we  are  on  the  eve  of  forming  a  truly  beneficial  Society.  Ahnoet 
without  an  effort  or  solicitation,  we  have  about  half  the  number  of 
the  twenty  £5  patrons ;  and  at  the  head  of  that  list  stand  the  names 
of  that  distinguished  noble  family,  whose  liberality  and  patrona^ 
for  everything  good  in  this  district  is  never  asked  in  Tain.  We 
fully  hope  for  the  co-operation  of  the  other  leading  families^  to 
stimulate  us  to  success  in  the  future.  Upwards  of  eighty  Annual 
Subscribers  are  already  booked;  and  it  is  fair  to  expect  we  can 
double  that  number.  VVe  ought  indeed  to  be  proud  and  thankful 
for  such  real  and  gratifying  liberality.  Our  only  remaining  diffi- 
culty now  appears  to  be  the  want  of  rooms;  and  I  think  this 
Meeting  will  agree  with  me,  that  it  will  be  desirable  to  enquire 
about  and  advertise  for  such.  We  ought  to  have  one  large  room 
(if  with  sky-lights,  so  much  the  better),  and  a  smaller  one  for 
packing  and  unpacking.  These  rooms  ought  not  to  be  detached, 
but  ought  to  form  part  of  an  establishment,  where  a  resident  House- 
keeper would  be  ready  to  keep  at  proper  and  stated  times.  We  will 
expect  the  occupation  to  be  temporary,  as  I  am  hopeful  to  see  an 
appropriate  building  for  the  purpose  in  some  of  the  beautiful 
situations  around  us.  As  soon  as  our  room  gets  its  contents,  our 
path  appears  to  be  easy.  Few  districts  are  so  rich  in  objects  of 
scientific  interest  as  our  own,  and  it  will  be  our  duty,  and,  I  trust,  it 
will  likewise  be  our  work,  to  induce  many  of  our  good  sons  and  fair 
daughters  to  study  God*s  handiwork  in  that  patient,  humble,  loving, 
and  reverent  spirit  which  alone  can  read  its  teaching  truly  and 
wisely.  Our  primary  object  must  be  to  instruct',  not  to  amuse.  Our 
Summer  Field-meetings  will  doubtless  prove  objects  of  real  in- 
struction and  enjoyment:  with  such  guides  as  Mr.Ward  for  Botany; 
as  Mr.  L.  Bradley  for  Mineralogy ;  and  I  may  venture  to  add,  as 
y9ur  President  for  Geology  and  Ornithology,  these  gatherings  must 
be  of  a  most  enjoyable  nature.  I  have  already  made  some  pro- 
visional arrangements  for  a  grand  day's  trip  to  one  of  the  Durham 
Coal-mines,  where  it  will  be  my  duty  to  point  out  the  nature  and 
formation  of  Coal,  and  to  exhibit,  perhaps  down  the  pit,  the  wonders 
of  its  workings,  and  of  the  largo  and  busy  hive  of  its  industry.  Mr. 
Bradley  will  give  a  similar  trip  to  one  of  his  Lead-mines  in  Swale- 
dale;  and  Mr.  Ward  will  arrange  for  a  botanical  field-day  in  the 
classic  district  around  the  Round  Howe.  We  likewise  hope  for 
many  short  evening-excursions  around  our  town  during  the  long 
days,  starting  at  seven,  returning  at  ten.  As  long  as  I  am  president, 
I  pledge  myself  to  do  everything  in  my  power  to  keep  the  whole 
arrangements  of  our  Club  to  the  six  working  days  of  the  week.  It 
is  possible  some  one  may  say,  on  looking  over  our  cabinets  of  objects 
of  Natural  History,  **  What  a  destruction  of  life !  '*  Now  really  this 
will  not  be  the  case.  I  do  not  believe  that  a  really  good  naturalist 
can  be  a  bad  man, — the  true  lover  of  nature  admires  all  created 
things ;  he  knows  how  wonderfully  they  are  made,  and  he  shrinks 


with  loathing  and  with  dread  from  tfaeir  o^eles  destnxctioa,  and 
from  the  Terj  wantonness  with  which  the  hamblest  of  G*>i'^  created 
things  is  constantlj  destrojed.*  Alter  a  voce  of  thanks  to  the 
worthy  President,  the  Meeting  adjoamed. — Riekwumd  Heralds 

The  Memhers  of  the  Malttb^t  FiEi.D-ci.rB  held  their  Annoal 
Meeting  for  the  election  of  Officers  the  aa*iit  of  aceoants  hc^  as 
the  Museum  of  the  Societj,  at  Malvcnu  ca  April  -Sth.  The  Ber. 
W.  S.  Sjrmonds,  of  Pendock,  was  re-electe«i  President ;  Edwin  Lee% 
Esq.,  Vice -president ;  and  the  Be^ .  B.  Pindar  Hill,  Hon.  Secretary. 
The  places  of  Meeting  for  the  en«ain;i  season  are  ais  follow?  : — May 
— Tlie  Lickej  Hilk,  near  BromsgroTe.  Jtme — C'leobarr-Mor timer. 
•/ii/y — ^Lower  Lode,  Ttrwkesburj.  September — Birmingham,  for  the 
fleeting  of  the  Briti^  Association,  with  a  Field-meeting  at  Maivem 
atlter  the  British  Association  Meeting.  The  Club  voted  the  sum  of 
£\0  to  the  President  and  a  Committee^  for  the  in  Testis  at  ion  of 
certain  Drift  Deposits  in  the  district ;  and  ito  to  31  r.  Lees  for  the 
opening  of  a  tumulus  in  the  neighbourhood  of  Malrem. — W.  S.  S. 


To  ike  Editor  of  tkt  Geological  ^Iagaxixz. 

Sib, — ^With  reference  to  the  Article  in  No.  IX. '  On  a  sudden  Sink- 
ing of  the  Soil  in  a  Field  at  Lexden  in  Essex,'  bj  the  Bev.  O.  Fisher, 
I  wish  to  offer  a  few  suggestions.  The  sir.king  occurred  in  1S61; 
and  in  1862  I  visittni  the  spot  and  examin'r«i  it  carefullv.  It  cor- 
responds exactly  with  Mr.  Fisher's  description  with  one  exception, 
which  may  or  may  not  be  of  Importance  in  the  explanation  of  the 
formation  of  this  curious  pit.  He  has  omitted  to  state  that  on  one 
side  of  the  pit,  the  earth  has  not  quite  subsided  on  a  level  with  the 
floor,  but  rises  in  a  rather  abrupt  bank.  At  least  it  was  so  when  I 
visited  it,  which  was  nearly  a  year  prior  to  Mr.  Fisher's  visit ;  and 
perhaps  during  that  time  alterations  might  have  taken  place,  or 
some  of  the  soil  been  removed. 

I  here  give  a  rough  section  I  made  immediately  on  my  return 
borne. 


Fljf.  1.— S«rtkr  of  th«  XatnraJ  Pit  «t  LcxikrE,  in  T!>t*t». 
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Mr  Fiehor  sajs,  '  That  there  must  be  a  vacait;  somewhere  benefttfa 
the  Bubsidence  ii  clear.  ThKt  it  should  be  in  the  gravel  ia  im- 
possible, because  the  stratification,  as  espoaed  in  t)ie  sides  of  the 
liolo  for  about  10  feet,  is  perfectly  regular;  that  it  exists  in  the 
London  Clay  is  also  impossible  ;  but  that  such  a  cavitj  should  exist 
in  the  Chalk  \i  probable.'  Now  I  would  wiah  to  questioD  Mr. 
Fishor's  explanntion  with  all  humility,  as  I  am  hnt  a  Teiy  young 
hand  at  Geology. 

The  author  of  the  article  then  proceeds  to  state,  that  wells 
have  been  bored  in  the  neighbourhood,  at  distant^s  of  a  mile  or 
more  from  the  pit ;  and  he  continues,  'I  conceive,  then,  that  the 
motion  of  the  water  in  this  subterranean  reservoir"  (in  the  chalk  at 
a  depth  of  nearly  300  feet),  '  caused  by  the  draught  of  water  at  those 
wells,  disturbed  the  equilibrium  of  the  roofing  of  the  chasm  at  a 
point  where  it  was  t^rely  stable,  and  caused  the  subsidence  in 
qucHtion.'  I  would  suggest,  if  the  cavity  at  this  depth  were  large, 
why  did  not  a  larger  area  subside? — and,  if  small,  surely  it  would 
not  cause  a  roof  of  from  200  to  800  feet  thick  to  sink.  The  expla- 
nation that  I  would  suggest,  would  rather  be,  that  erosion  has  taken 
place  iu  the  Low-level -gravel  at  a  small  depth  below  the  pit,  say 
20  feet  or  a  little  more  (allowing  an  inequality  in  the  thickness 
of  the  Ijed  of  gravel,  which  at  the  well  a  mile  distant  was  found  to 
be  ab^ut  12  feet),  and  that,  when  this  erosive  action  had  sufficiently 
undL-nnined,  the  roof  fell  in, 

I  might  better  explain  my  ideas  by  the  following  section  (hypo- 
thetic ill  \ 


Fl^.  i, — DUgnun  to  Aptkln  th 

A.  Low-lcvBl-irrsTel.  e.  Dotted  linM  to  ■; 

B.  London  any.  il.  Point  >t  which  the  d(-bri>  wi 

The  erosion  would  have  been  either  from  waler  from  the  Rivet" 
Collie,  or  from  rain  having  percolated  the  gravel  and  run  down 
nil  inclined  surface  of  the  clay  at  iu  junction  with  the  gravel. — - 
Vours,  8ic.,  Fkank  Bctlf.y. 

13,  De-vbioh  Place,  S.W. 


THE   BURXINQ    WiiLL   AT    BBOSELEY. 

To  the  Editor  of  the  Gkolooical  Magazine. 

Silt, — As  I  did  not  perceive  any  reply  in  the  last  Number  of  the 

Gkolooical  Maqazinr  to  the  enquiry  in  the  previous  Number  rela' 

live  to  the  Burning  Well  at  Broseley,  mentioned  in  some  old  topo- 


raqaixcd. 

tujnr.  It  ns  4e«2  ^  a  ccciur:  uit  TtsczufuziL  vdc  •w^***"'*  liw  ic«cxki 
dicv  vaj  fro^  FBEU  5a  xxft  rxtdc  ix&r- 1^  "v-iiL  -9-303:  lais-  -vKir.  xdA 
were  occwacBftZh'  SrxJUtL     scrssr^  ic'  itscrLufifcn;.  ra.  «  mn^  j&rrer 

the  jicld  of  t^A  -siT  zaaasit  w  iuniHrlj  hidcl  et^sust  ikxnx  k  ;c%- 
lent,  llaaj  hogAtfat  ^"cn  uk  of  iai«sfit  '**«»■  •cx^tcrwa  vdoK'  j^et* 
ago^  vnder  tfe  imu-  iif  -&k&:il'«  Inrju^L  OiL*  T^  7c«ckf  v^ept 
lapped  lij  di:iii<s  a  jfv^L  'o^-zatA  ^n»i  icT  "aK-  aukfix^iiiK-  r:ck»  •nf  'CW' 
Coal-ima^ny;  tei  ttese  ar*-  skrv  crhJiHtL  csit  TVf-r  "Trfie  3f  f:ixii*c 
to  llov  fna  ifeiM.    Tii»  »  aiK-  ui*r  ^aee  wra,  a  «srrue  ix  Tw-I^aK^ 

TkDe  aac  a  io^  jfi'vcr  oi'va  Uit  Sst-stl  :  xiit-  ur> 
tof  aeci^  bci  ibi£^  vuhj^tLi}  r:T«a  -cvx  k  saaiuer.  ve 

With  wgaid  tGi  iu  ane5&.  h  j§  v%L  kxiE^vx  nac  aiaxT  of  ibe  creis 
sf  tbe  CmthoBa£tTvnf  vavA.  v-ene-  lyscDcviifi.  llk.4-  oc  phtw:  asiS  h  i» 
easj to  wppoae  t^toi  ^rt-  <€.  ytvu»A  c*n  frooB  iiie  a>y.miri.'fciaffid  Ttrwinff 
of  wgetable  Kataer  viiT'CA  i'jnu^  ki«  €cit^-«suitt  v^oLid  ivfcicaae' 
ahwiibed  br  tWr  aukO-bedc  ab:w-«  livea.  ai»d  tlox  iaj«  cG  -irc«B3i 
naiorailT  fiad  it*  w%j  «bi  niioc  las^pw  in-  {iaA&  ^cr  kx€^  cc  vaaer- 

'  ^*:*ss  Ruikaii.  F.G.S. 


Sib. — Ir.  ibt  Ifcti  =.-=.2.l»Tr  :f  tL*  Gr*:o>.-::i:.  >L>.:-trrv£,  Sir  R. 

<4tf  btds  cf  lire  oLd  r«k*  cf  li,*  Ni-r-.l-'Tt*:  H-g'''iy' i*  :-i-ik=fri.iAl 
gcei^fr  as  belr.z  a  fet;.arr  £>ili,5-:::*l:  _r  iirrrs  fr;»zi  iLr  C^d'^riaa 
acid  otlrrr  ac:>K-:i*  rcictf  :c  :«=r  LIj-liL  I:  zlit  *•£  ts^rf:!  ;■:  -.::«■ 
that  lie  eW  AJcaf-rocii  cf  Ci-hj^TXii  F.rc*i  Laxr  ytxX'Ak'.j  iLi* 
eaove  striJu,  xiz-  S-E-  Ij  X.W.  Tit-*r  rx-ka^  c:t«-1-s  az.  ir^e-r^Iar 
fiqoare  of  aioji  htzi  zzlL-a.  La-r*  :ts»rr.  5oiiV':fiLlT.  I  iLir.k  <-Ia»s«ni  a& 
•  Cambriazu'  TLer  LaTr  r-az.T  fea::ir«  iLki  CLiiizjr^lsh  iL«2  frees 
the  'typical  Cas-l-rla::* '  ■:/  iLt  •  I/:--r3Ti.i:"  tr>.:.-r  lie?^  ^.aj  \^ 

rock  iGrai'v.  STri;::'=.  Grrriif^::^,  ai.i  Bar^L^i  *  — al:rrC»*i  eTerr 
Tirieij  of  flkV:.  fr^.-zL.  tiATf-r-rrai-M  gra-Ti^te  !■:■  fiiir  r;i:£i^- 
aiatr-, — iLe  reaiarkalle  metirnK'T^'hic  cLaraci-rr  if  iLe  iriKL'-Ie  rT>:»ap: 
fclatcr  jAs^ing  tj  iij-entii'ie  rrarifciLviia  ir.::  gr^vns'.v-r.  and  ihe 
oecuiTeiice  of  gz«isa.  ir;  alz^itsi  cl.»s<e  cc-Lifc:;  •^::L  graniie ;   iLvrTt 


*  1  hATe  jar:  'j£  h  i^  Ifxurc  fr:=£  1^  >Tt'-'->i.'  1^^; .  i:  if  «  xiiir»e-£r&i»o 
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Rre  also  some  beds  which  may  torn  oat  to  be  altered  limestones ;  and 
then,  this  group  is  reallj  an  old  mouniain'ckain^  having  an  anticlinal 
line,  which  (if  the  beds  had  not  been  broken  through  and  broken  up 
at  the  same  time)  would  have  given  a  ridge  of  manj  thousand  feet 
high.  These  features,  I  think,  distinguish  this  group  of  rocks  from 
the  Cambrians  of  Wales. 

Jahes  Plant. 


To  the  Editor  of  the  Geological  Magazine. 

Sir, — ^In  jour  last  Number,  under  the  head  of  '  Proceedings  of 
the  Glasgow  Geological  Society,'  a  paper  is  reported  to  have  been 
read  'On  the  Discovery  of  Lower  Carboniferous  Fossils  in  the 
Upper  Coal-measures ;'  and  it  is  stated  that  they  were  discovered 
'  higher  in  the  Carboniferous  series  than  previously  known.' 

I  beg  to  state  that  this  is  not  the  first  discovery  of  marine  forms 

in  the  Upper  Coal-measures.     They  were  discovered,  several  years 

>^gO)  ^7  Messrs.  Hull    and  Green,  of  the   Greological    Survey,  at 

Ashton-under-Lyne,  in  Upper  Measures.     Shortly  afterwards,  I  had 

the  good  fortune  to  discover  them  in  the  upper  part  of  the  North 

Staffordshire  Coal-field. — I  am,  &c.  John  Ward. 

25,  Stafford  Stbsbt,  Lomotoic, 
Staffordshiss. 


To  the  Editor  of  the  Geological  Magazine. 

Sir, — ^I  enclose  some  samples  of  a  mineral  I  discovered  about  a 
year  ago  in  some  clay-land  I  have  near  the  Humber-side  at  this 
place.  I  had  a  quantity  of  the  clay  dug,  with  a  view  of  finding  out 
what  fossils  it  contained  at  a  lower  depth  than  it  is  common  to  dig 
it  out  for  the  purpose  of  making  bricks.  The  clay  at  the  surface  is 
brownish  in  colour,  but  gradually  becomes  blue  as  you  go  lower,  and 
at  about  ten  feet  deep  is  nearly  black,  very  *  sludgy,'  and  apparently 
contains  a  great  deal  of  vegetable  matter.  At  about  seven  or  eight 
feet  I  took  a  lump  of  the  clay,  and,  kneading  it  in  my  hand,  felt 
something  prick  me  :  I  found  what  looked  like  small  twigs,  of  from 
half  an  inch  to  an  inch  long,  and  varying  from  about  the  thickness  of 
an  average  pin,  to  three  or  four  times  that  thickness — ^but  evidently 
iron  or  metal  of  some  kind.  I  tried  it  with  the  magnet,  and  found 
it  flew  to  it  at  once.  I  have  since  found  that  it  is  itself  magnetic, 
and  that  when  slightly  filed  it  will  attract  small  steel  filings.  I 
showed  a  sample  of  it  to  Dr.  Percy  several  months  ago;  and  I  under- 
stood him  to  say  that  the  '  structure '  was  new  to  him,  but  that  he 
would  make  some  enquiry  about  it ;  but  as  I  have  heard  nothing 
from  him  on  the  subject,  1  presume  he  has  forgotten  all  about  the 
matter.  I  have  therefore  thought  it  my  best  plan  to  write  this  letter 
t<)  you,  thinking  that  either  yourself  or  some  of  your  many  readers  and 
contributors  may  perhaps  kindly  favour  me  by  saying  whether  it  is 
usual  to  find  in  such  a  place  such  a  mineral. — I  remain,  &c., 

Alfred  Henry  Pechell,  Barrister-at-law. 

Ba^tox-ox-Hvmbxr:  Feb,  18,  1865. 
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THE   COAL-BASIN    OF    NEW    SOUTH   WALES. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^By  the  Australian  mail,  just  arrived,  I  have  received  a 
letter  from  my  friend,  Mr.  John  Mackenzie,  Examiner  of  Coal- 
fields to  the  Government  of  New  South  Wales,  from  which  I  ex- 
tract the  following  (Mr.  Mackenzie  is  stationed  at  Wollongong)  : — 
'  I  have  had  a  journey  of  upwards  of  300  miles  for  the  purpose  of 
seeing  whether  the  Hartley  Coal-seams,  in  the  County  of  Cork,  belong 
to  the  same  Coal-basin  as  that  of  Newcastle  and  Wollongong ;  and 
to  see  if  I  could  find  out  with  which  known  seams  of  coal  on  this 
side  they  were  identical.  I  was  able  to  recognise  them.  Another 
reason  for  my  going  was,  that  I  had  an  idea  that  I  could  find  coal 
identical  with  the  Fitzroy  Coal  at  a  distance  of  thirty  miles  from 
Sydney,  the  metropolis  of  New  South  Wales.  I  have  satisfied  myself 
that  coal  will  be  found  there;  but  I  must  make  another  examination 
before  I  can  tell  whether  there  is  a  good  seam  of  coaL  I  have  found 
the  lower  coal,  which  is  inferior  ;  and  I  cannot  yet  tell  whether  it  will 
be  near  enough  from  the  edge  of  the  Coal-basin  for  the  next  excellent 
seam  of  coal  to  come  in  above  it.  The  Coal-measures  I  find  gra- 
dually increase  in  their  thickness  from  the  edge  of  the  Coal-basin 
towards  the  centre ;  and  the  Sydney,  or  Clarke's  *'  Hawkesbury,"  Sand- 
stone rests  on  the  Coal-measures  near  the  edge  of  the  basin  ;  whilst, 
near  the  centre  of  it,  it  is  900  feet  from  the  top  coal ;  sandstones  and 
shales,  different  in  nature  from  the  Hawkesbury  Sandstone,  interven- 
ing in  the  900  feet.  It  has  been  supposed  by  other  geologists  that  it 
would  always  be  from  900  to  1,000  ieet  from  the  Hawkesbury  Sand- 
stone to  the  first  coal ;  whilst  I  am  certain  that  I  can  find  it,  only 
thirty  miles  from  Sydney,  at  a  depth  of  from  150  to  200  feet.  But  if 
I  go  to  twenty-eight  miles,  and  find  the  top  coal  coming  in,  it  might 
be  400  feet.'  After  giving  an  account  of  the  great  difficulties 
attending  the  exploration,  Mr.  Mackenzie  continues :  —  'I  will 
first  give  you  an  outline  of  what  I  know  from  my  own  ex- 
ploration of  this  vast  coal-field.  I  have  explored  the  Counties 
of  Canada,  Cumberland,  Cork,  Hunter,  Northumberland,  and  Dur- 
ham, and  find  that  the  New  South  Wales  Coal-basin  extends  under 
the  whole  of  them,  and  a  portion  or  the  whole  of  Gloucester  (I  have 
not  explored  the  whole  of  it),  as  well  as  a  portion  of  the  counties  of 
Brisbane  {not  Brisbane  in  Queensland),  Phillip,  Roxburgh,  West- 
moreland, and  St.  Vincent ;  and  that  the  south-easterly  and  easterly 
side  of  the  coal-basin  lies  partly  buried  under  the  Pacific  Ocean,  and 
principally  washed  away.  This  makes  the  New  South  Wales  coal- 
basin  at  least  200  miles  in  length,  and  probably  the  same  in  breadth: 
but  the  breadth  can  never  be  ascertained,  owing  to  the  easterly  side 
of  the  basin  being  in  the  Pacific  Ocean.' 

I  have  given  the  above  in  Mr.  Mackenzie's  words  :  it  is  at  your 
service.  Mr.  Mackenzie  was  the  discoverer  of  a  magnificent  seam 
of  coal  (12  yds.  or  more)  in  New  South  Wales,  not  long  since.* — 1 
am,  yours  truly,  E.  H.  Birkenhead,  B.Sc,  F.G.S. 

WoBSLET  Mesnes,  Wioan  I  Feb.  24,  1865. 

*  See  Geological  IMaoazixs,  No.  V.  p.  234. 
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On  a  Bed  of  Loweb  Bouldrr-clat  at  Heaton  Mkhset,  near 

Mamchestee. 

A  Correspondent,  who  has  lately  given  a  good  deal  of  attention 
to  a  bed  of  Lower  Boulder-claj  in  Mr.  Thornilej's  brick-fields  at 
Ileaton  Mersey,  and  which  is  called  by  the  workmen  'red  shaly 
marl/  writes  thus  : — 

*  The  only  published  notice  I  have  seen  of  it  is  in  a  memoir  **  On 
the  Geology  of  the  Country  around  Oldham,  including  Manchester 
and  its  Suburbs/'  by  Mr.  Edward  Hull,  in  which  he  gives  the 
follow  iug  section : — 

.1.  Fine  white  sand,  laminated ;  two  feet. 

2.  Layer  of  peaty  matter,  composed  of  the  stems  and  branches  of  a  tree 

with  a  shining  bark,  either  Birch  or  Hazel ;  three  inches. 
8.  Dark-brown,  fine,  laminated  clay,  without  pebbles  (warp  P)  \  five  or 

six  feet. 
4.  Boulder-clay,  with  striated  pebbles ;  five  feet. 

Both  the  sections  to  be  seen  there  now  are  rather  different.  The 
first  is  from  the  principal  pit: — 

1.  White  or  silver  sand  ;  one  foot. 

2.  Bluish  clay,  perhaps  the  Upper  Boulder-clay,  stratified  and  unfossili- 

ferous;  six  feet. 
8.  Bed  sand  and  gravel ;  nine  inches. 
4.  Lower  Boulder-clay,  or  '  red  shaly  marl;'  seven  feet 
6.  Trias ;  forty-five  feet  seen. 

The  next  section  is  from  one  of  the  smaller  pits  : — 

1.  Boggy  soil,  with  branches  of  trees,  most  probably  Birches ;  three  feet. 

2.  Bluish  clay,  like  No.  2  in  the  above  section ;  four  feet. 
tJ.  Trias ;  forty-five  feet  seen.' 

Our  Correspondent  adds,  that  some  fossils,  derived  from  the  Car- 
boniferous rocks,  such  as  fossil  Fish,  a  fossil  Fern  {Alethopterisf\ 
and  Producta  Martini  (in  limestone),  have  been  found  in  this  par- 
ticular clay-bed.  Other  fossils  shells  are  said  to  have  been  formerly 
found,  and  a  Birch-leaf  (possibly,  however,  from  an  upper  bed). 
Nothing  has  been  found  lately. 


NOTES  ON  NEW  MINERALS,  by  Pbof.  A.  C.  CHURCH,  F.C.S. 

The  Hydrous  Mineral  Phosphates.— Some  of  the  hydrous 
mineral  phosphates  have  been  lately  studied  by  Professor  Church, 
and  his  results  have  appeared  in  the  *  Chemical  News,'*  under  the 
heading  ^lievision  of  the  Mineral  Phosphates.'  The  following  are 
the  chief  conclusions  at  which  Professor  Church  has  arrived  : — 


*  *  Chem.  News,'  vol.  x.  1864,  pp.  145,  167,  217,  290. 
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Delvauxiie,*—  This  mineral,  wlien  free  from  h/irroseopic  mobtare, 
baa  the  formula  Fe,P04,  aq.  +  Fe,H,0^  which  demands  16*31  p.  c. 
HjO :  experiment  gare  16*9  p.  e.  DelTaaxite  drvKi  at  lOty  has  the 
formula  Fe,P04  +  Fe,H,0^  which  demands  10-46  p.  c.  H^O  :  ex- 
periment gave  1097  p.  c.  The  delranxite  analjsed  was  from  Liege, 
Belgium,  and  contained  no  calcium  compounds. 

DufrtMmiin, — ^This  mineral  when  perfectljr  pure  has  the  formula 
FesP04  +  FejHjOa,  which  requires  10-46  p.  c.  H,0:  experiment 
gave  10-55.  In  fact  air-dried  dnfresnite  has  the  same  composition  as 
delvauxite  dried  at  100^. 

Pratine, — ^Pseudomalachite  or  prasine  generallj  contains  some 
malachite,  together  with  other  impurities ;  when  due  allowance  is 
made  for  these  intruding  compounds  its  formula,  like  that  of  phos* 
pbochalcite,  is  CujFOf  +  3CuHO.  Dihjdrite  fand  perhaps  ehlite 
also)  has  the  formula  C03PO4  +  2CoHO,  while  the  composition  of 
libethenite  (and  possiblj  of  pseudolibethenite  and  tagilite  also;  fronid 
seem  to  be  represented  bj  the  expression  Cn3P04  +  CuUO. 

Calaiie. — ^The  formula  assigned  to  turquoise  has  scarceljr  been 
Bufficientljr  supported  bjr  analrsis.  Mr.  Church  analjrsed  a  blue 
specimen  from  Nichabour,  Persia,  and  after  deduction  of  10-47  per 
cent,  of  hjdrated  phosphate  of  copper  (Co,P04,  sq. )  and  4*89  per 
cent,  of  hjdrated  ferroso-manganons  phosphate  (3(FeMn>,P04,  aq.>, 
the  analytical  results  closelj  correspond  to  those  required  bj  the 
formula  AISPO4  +  AI.HsO,. 

A  New  Mineral  op  Obgaxic  ORiOTy.+ — Tasmanite. — In  the 
Tai>manian  Court  of  the  International  Exhibition  of  1862.  a  'resini- 
ferous  shale '  was  exhibited  bj  the  Djsodile  Company.  On  exa- 
mination and  analy«i4,  the  combustible  matter  of  this  ^hale  proved  to 
be  different  from  the  true  djsoriile  both  in  pliy>icnl  and  chemical 
characters.  It  occurs  in  discs  ('03  inch  in  diam.)  disposed  in  planes 
parallel  to  the  laminations  of  the  shale ;  these  discs  are  translucent, 
reddish-brown  :  lustre  resinous,  and  fracture  conchoidal.  The  density 
of  the  mineral  is  about  1*18  ;  its  hardness  2.  The  mineral,  to  which 
Mr.  Church  gives  the  name  Tasmanite,  is  unaflTtrcted  by  alkalies 
and  most  solvents  of  organic  retinoids:  its  chief  chemical  charac- 
teristic is  the  large  amount  of  sulphur  in  organic  combination  which 
it  contains.  Numerous  analyses  of  tasmanite  g^ve  these  results  as 
a  mean — 

Carbon  ....  72-8vS 
Hydrogen  ....  9  56 
Sulphur  ....  4*90 
Ash  {a)      .         .         .         .       8-14  {b)  1224 

Making  due  deductions  for  the  ash  of  the  specimens,  these  numbers 
correspond  to  the  following  corrected  percentages  : — 


*  In  this  and  the  four   fullowing  Dotices   Gerhiinlt's  notitioD    is  adopted*  - 
C-r2.  0=16,  S  =  32. 
t  PhiL  Mug.:  I>ec.  1864. 
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Experiment.  Theory,  CioHejOs^S. 
Carbon     .         .         .  7934  79-21 

Hydrogen         .         .  10-41  10-23 

Sulphur  .         •        .     6*32  5-28 

Oxygen    .         .        .     4*93  5-28 

10000  100-00 

The  formula  alK>ve  given  corresponds  very  closely  with  that 
usually  accepted  for  some  pure  varieties  of  retinite,  but  the  oxygen 
of  retinite  is  here  partly  replaced  by  sulphur.  In  fact,  tasmanite 
would  seem  to  be  the  sulphide  of  the  same  radical  of  which  retinite 
is  the  hydrate — 

c'°H**o}^    tasmanite. 
CjoHjiiOJQ    retinite. 

These  minerals  may  be  derivatives  of  a  turpentine,  Cqo^zi  *  oi*  ^he 
radical  assumed  to  be  present  in  them  may  be  homologous  with 
beuzoyle,  for  CjoHaiO  =3  iSCH,  -f  C7H5O. 

Benzoyle. 

NoTB  ON  Antimont-minkraxs  from  Borneo. — Native  Anti- 
mony is  found  in  masses  of  various  sizes,  always  coated  with  » 
thickish  crust  of  cervantite  (antimony-ochre).  This  native  anti- 
mony is  nearly  pure;  occasionally  it  is  found  associated  with  the 
sulphide  of  antimony,  and,  from  this  locality,  is  always  of  a  very 
fine  granular  texture,  sometimes  very  friable,  and  often  tarnished. 

AntimonitCf  or  sulphide  of  antimony,  is  found  massive  in  great 
abundance,  large  quantities  being  shipped,  for  smelting,  to  England 
and  Hamburg. 

Cervantite^  or  antimony-ochre,  is  found  in  very  large  quantities, 
hundreds  of  tons  being  shipped  for  smelting.  This  is  derived 
entirely  from  the  decomposition  of  the  sulphide,  in  cavities  of  which 
sometimes  terminated  and  acicular  crystals  of  the  original  sulphide 
arc  found.  On  some  of  these  altered  crystals  *are  found,  but 
rarely  crystals  of  Valentinitey  in  fiat  tables,  usually  coated  with 
antimony*  ochre. 

Kermesite,  or  red  antimony,  is  found  only  sparingly  with  the  cer- 
vantite and  sulphide,  as  a  reddish  powder.  Native  arseuic  is  aL»o 
found  associated  with  the  antimony-ores  from  this  local fty J.R.G. 

Note  on  the  Antimony-minerals  from  Algiers. — Senarmon' 
tite  is  found  in  three  forms  ;  namely,  in  transparent  and  opaque 
octahedral  crystals, — as  botryoidal  incrustations,  of  a  snow-white 
colour,  and  massive  and  compact,  of  a  greyish  colour.  This  min- 
eral is  worked  largely  at  Ain-bebbouch,  in  Constantine,  Algeria, 
as  an  autimony-ore,  and  is  exported  for  smelting  to  this  country 
in  considerable  quantities. 

Cumengite^  a  variety  of  volgeritc,  is  found  in  radiating  fibrous 
masses,  yellowish  white  to  perfectly  white  in  colouri  in  the  province 
of  Constantine,  Algeria. — J.  R.  G. 
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Equisetitm  in  Gneiss. — In  a  paper  rcceDtly  read  before  the 
Academy  of  Sciences  of  Turin,  Professor  A.  SiSMONDi^  described  a 
plant-like  marking  on  a  specimen  of  gneiss  found  in  the  drift  cover- 
ing the  Liassic  limestone  occurring  north  of  Rezzago  in  the  Brianza. 
After  remarking  that  he  does  not  believe  it  possible  that  it  should 
be  of  dendritic  origin,  he  records  the  opinion  of  several  distinguished 
botanists  and  palaeontologists  on  the  subject.  Professors  E.  Sis- 
monda,  Bellardi,  Gras,  and  Parlatore  considered  it  to  be  a  species  of 
Asterophyllite  (Annidaria\  while  Brongniart  referred  it  to  a  new 
species  of  Equisetum,  The  author  then  discusses  the  age  of  the 
metamorphic  rocks  of  the  Alps,  and  supports  tlie  opinion  of  M.  Elie 
de  Beaumont,  that  thej  are  for  the  most  part  of  Jurassic  age.  The 
specimen  which  is  the  subject  of  the  paper  he  infers  was  derived 
from  the  Yaltellina,  and  the  gneiss  of  that  mountain  he  considers  of 
Infraliassic  age.  The  paper  is  illustrated  by  a  photograph  of  the 
Bpecimen,  showing  very  clearly  the  radiating  leaves  of  the  supposed 
Equisetum^  and  the  gap  left  by  the  decay  of  the  central  axis. — 
H.  M.  J. 

On  the  Psesebyation  of  Fossil  Mammalian  Remains  found 

IN  Tertiary  Deposits. 

By  Mr.  W.  DAvna,  of  the  Geological  Department  of  the  British  MuBeum. 

Owing  to  the  loose  mineral  character  of  the  Tertiary  deposits,  in 
which  most  of  the  Mammalian  and  other  vertebrate  remains  are 
found,  consisting  as  these  deposits  cliiefly  do  of  sands,  gravels, 
clay,  or  peat,  their  fossils  are  necessarily  in  a  more  or  less  friable 
condition,  difficult  to  preserve  entire,  or  to  handle  for  scientific 
examination  with  safety.  Hence,  probably,  a  few  remarks  as  to  the 
method  usually  adopted  for  hardening  and  preserving  them  may 
interest,  and  be  of  service  to,  some  of  your  readers  who  collect  such 
fossil  remains. 

The  substances  generally  used  are  glue  or  gelatine.  For  the  bones 
of  the  larger  Mammalia  there  is  nothing  better  than  the  best  glue  ; 
whilst  for  the  more  delicate  bones  of  the  smaller  Mammals,  Birds  and 
FisheS;  gelatine  is  the  best,  being  purer,  dissolving  more  easily,  and 
imparting  but  little,  if  any,  colour  to  the  fossil.  The  consistency  of 
these  substances  when  used  will  have  to  be  varied  according  to  the 
structure  of  the  bone ;  and  as  they  also  differ  greatly  in  quality,  it  is 
impossible  to  lay  down  any  definite  rule  as  to  the  exact  pro|>ortious 
to  be  used  with  a  given  quantity  of  water  ;  this  must  be  left  to  tho 
judgment  of  the  operator.  As  a  general  rule,  however,  all  bones 
which  have  a  coarse  cellular  structure,  as  the  ends  of  large  limb-bones, 
deer-antlersj&c,  and  also  specimens  from  some  deposits — for  example, 
the  peat-bed  near  Colchester,  the  fossils  from  which  have  their 
internal  cellular  structure  either  totally  or  partially  destroyed — re- 
quire the  glue-solution  to  be  of  a  consistency  which  will  form  a  stiff 
jelly  when  cold  ;  whilst  for  bones  of  a  compact  structure  a  much 
thinner  solution,  about  the  consistency  of  ordinary  size,  will  suffice; 
If  the  solution  is  too  thick,  it  clogs  the  absorbing  power  at  the 
Burface,  and  prevents  its  penetrating  to  all  parts  of  the  bone. 
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The  fossils  should  be  thoroughly  dried  and  cleaned  from  aa  mach 
of  the  matrix  as  can  be  removed  with  safety;  and,  if  it  can  be 
managed,  warmed  before  being  placed  in  the  solution.  When  the 
glue  is  all  dissolved^  and  the  liquid  nearly  at  boiling  heat  (ebullition 
should  be  avoided,  if  possible),  it  is  ready  for  the  immersion  of  the 
fossils,  and  they  should  remain  in  it  as  long  as  air-bubbles  rise  to  the 
surface  ;  when  these  cease  they  will  be  sufficiently  soaked.  When 
taken  out,  they  should  not  be  drained,  but  laid  in  a  position  to  retain 
as  much  as  possible  of  the  imbibed  solution^  nntU  they  are  cold, 
when  the  glue  will  have  set.  Their  position  must  then  be  shifted, 
to  prevent  their  adhering  to  the  board  on  which  they  may  be  laid. 
Any  glue  that  may  have  drained  from  them  may  be  then  removed 
with  a  wet  sponge. 

The  vessels  required  are  of  the  simplest  kind.  The  common 
domestic  utensils  will  answer  for  most  purposes.  The  ordinary 
house-copper,  saucepan,  or,  better  still,  a  large-sized  fish-kettle  with 
its  strainer.  But  whatever  the  vessel  used,  a  strainer  of  some  kind, 
on  which  to  place  the  bones  for  immersion  and  withdrawal,  is  indis- 
pensable ;  for  the  copper  nothing  is  better  than  a  wire-sieve.  For 
bones  too  large  for  the  vessel  used,  the  treatment  will  have  to  be 
varied.  For  long  limb-bones,  strong  enough  to  bear  their  own 
weight  when  saturated,  it  is  only  necessary  to  place  one  end  in  the 
ves%>el,  and  ladle  the  solution  over  the  other  end  for  a  short  time,  and 
then  reverse  their  position.  But  for  bones  which  will  not  bear  such 
treatment,  the  only  plan  is  to  securely  fix  them  to  a  board,  and  place 
them  in  a  slanting  position  in  the  solution,  and  well  saturate  them 
with  it  by  ladling.  For  these,  and  for  long  portions  of  tusks  of  the 
Mammoth,  and  horn-cores  of  the  large  species  of  Bos,  a  special  ves* 
sel,  about  three  feet  long,  one  foot  wide  at  the  top,  nine  or  ten  inches 
wide  at  the  bottom,  and  nine  inches  deep,  made  of  >  stout  tin  or  gal- 
vanized iron,  with  a  handle  at  each  end,  will  be  found  most  useful. 

Occasionally  fossils  are  found  which  are  either  too  large  or  too  fri- 
able (as  skulls  and  tusks  from  their  natural  construction  frequently 
are)  to  be  placed  in  the  solution  :  for  these  a  difierent  method  must  be 
adopted  to  preserve  them  entire.  Cover  the  fossil  with  thin  paper, 
over  which — on  the  sides  and  underneath  if  possible — put  a  coating 
of  plaster  of  Paris,  just  thick  and  strong  enough  to  keep  together; 
when  firmly  set,  gently  pour  the  solution  boiling-hot  over  the  fossil 
as  long  as  it  continues  to  absorb,  to  assist  which  it  may  be  necessary 
to  remove  in  a  few  places  some  of  the  surface-bone,  which  can  be 
carefully  replaced  ;  in  two  or  three  days  the  plaster  may  be  partly 
removed  by  sawing  and  in  small  pieces,  taking  care  not  to  injure  the 
fossil  by  jarring  it ;  the  paper  will  prevent  the  plaster  adhering  to 
it.  But  this  process  is  never  so  effective  as  submersion  in  the  solu- 
tion, and  may  require  to  be  repeated.  Some  bones  are  better  for 
being  dipped  a  second  time,  but  not  allowed  to  remain  long  enough 
in  the  solution  to  melt  the  glue  they  had  previously  imbibed. 

Delicate  shells  from  the  same  kind  of  deposits  may  be  treated,  with 
care,  in  a  similar  manner  with  advantage. 
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L  On  the  Historical  Evidence  op  Volcanic  Eruptions  in 
Central  France  in  the  Fifth  Centurt. 

By  the  Rer.  T.  G.  BoKNn,  MjL,  F.G.S. 

BETWEEN  Bishop  Colenso  and  the  volcanoes  of  Central  France, 
and  between  these  and  *  Rogation  Days,'  there  would  at  first 
eight  seem  to  be  but  little  connection.   Nevertheless,  a  statement  made 
by  the  Bishop  was  the  cause  of  some  curious  informatiou,  which  had 
previously  been  known  to  but  few,  being  generally  circulated ;  and  as 
it  then  appeared  only  in  one  or  two  newspapers,  and  at  different  times, 
it  may  be  useful  to  give  a  resume  of  the  controversy  in  a  more  per- 
manent form.     The  Bishop,  referring  to  Lyell  (*  Elementary  Geo- 
logy,' pp.  197,  198),  adduced  the  existence  of  cones  of  loose  scoriie 
and   pumice  in  Auvergne  and  Languedoc  as  an  argument  against 
the  Noachian  Deluge ;  because  these,  which  *  must  have  been  formed 
ages  before*  that  happened,  did  not  show  the  slightest  sign  of  having 
ever  been  disturbed.    In  the  course  of  the  endless  controversy  which 
has  arisen  from  the  Bishop's  works,  a  Mr.  E.  L.  Garbett  addressed  a 
rather  angry  letter  to  the  *  Guardian'  newspaper  (Aug. 24,  1864), 
taxing  the   Bishop  with  wilfully  shutting  his  eyes  to  the  fact  tliat 
there  had  been  eruptions  in  these  districts  in  the  fifth  century,  which 
had  given  rise  to  the  ecclesiastical  fasts  commonly  called  *  Rogation 
Days.*     The  Bishop  replied  in  a  letter,  which  was  refused  by  the 
*  Guardian*  on  account  of  its  length,  and  was  afterwards  publislied 
in  the  *  Daily  News.'     However,  in  the  *  Guardian*  of  Sept.  14,  a 
summary  of  it  is  given,  in  which  the  following  statements  are  made: 
(I)  that  volcanic  cones  do  exist  as  above  described  ;  (2)  that,  accord- 
ing to   Hoffman's  *  Lexicon,'  Rogations  were    instituted   owing   to 
earthquakes  and  to  the  irruption  of  wild  beasts  into  Vienne;  (3)  that 
there  are  no  volcanoes  near  Vienne ;  (4)  that  the  authors  who  are 
supposed  to  describe  volcanic  eruptions,  only  speak  of  earthquakes 
and  ordinary  fires,  or  perhaps  of  lightning.     In  the  *  Guardian '  of 
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Sept.  21,  Archdeacon  Phillpotts  cites  the  two  passages  which  he 
believes  to  describe  volcauic  eruptions ;  and  the  following  week  the 
Bishop  replies,  quoting,  in  defence  of  his  views,  a  letter  of  Professor 
Anstcd,  and  translating  the  passages  given  bj  the  Archdeacon  in  his 
own  way. 

As  it  happened,  I  had  at  this  very  time  just  returned  from  a 
brief  visit  to  Auvergne,  and  was  engaged  in  investigating  the  same 
subject,  quite  unconscious  of  the  debate  then  being  carried  on  in  the 
*  Guardian'  and  in  the  'Daily  News.'  I  venture,  therefore,  before 
quoting  and  commenting  on  the  passages  which  appear  to  bear 
upon  the  question,  to  oflfer  a  few  remarks  upon  the  above-named 
correspondence,  which  I  have  only  lately  read. 

Firstly,  Mr.  Garbott's  objection  does  not  invalidate  the  Bishop's 
argument,  unless  ho  can  prove  that  all  the  cones  of  loose  materials  in 
Central  France  are  '  post-Noachian.'  This,  I  imagine,  he  would 
find  it  hard  to  do.  * 

Secondly,  Professor  Ansted  asserts  that  the  *  whole  of  the  volcanic 
phenomena  (in  Auvergne)  are  prehistoric,'  that  this  is  the  opinion 
of  the  best  geologists,  and  can  only  be  set  aside  by  fresh  geological 
evidence.  This  statement  appears  to  me  to  be  also  rather  question- 
able. No  one,  of  course,  for  a  moment  doubts  that  the  majority  of 
the  phenomena  are  prehistoric ;  but  it  is  impossible  to  prove  thata^ 
are.  Some  of  the  cones  of  scorisB,  perhaps  even  some  of  the  streams 
of  lava,  may  have  been  ejected  in  comparatively  recent  times  ;  uid 
the  question  is  really,  except  in  one  respect  (to  which  allusion  will 
presently  be  made),  rather  one  for  the  historian  than  for  the  geolo- 
gi>U  Besides  this,  the  proof  must  extend  to  other  parts  of  Central 
France. 

The  two  passages  which  bear  most  directly  upon  the  question  are 
— one  from  a  letter  of  Sidonius  Apollinaris>  Bishop  of  Clermont  in 
Auvergne,  about  the  year  460  a.d.,  to  Claudianus  Mamertus,  who 
was  Bishop  of  Yienno  at  the  time  of  the  supposed  eruptions ;  the 
other  from  a  homily  on  the  *  Rogations,'  written  by  Alcimus  Avitus, 
Archbishop  of  Vienne. 

The  former,  after  describing  the  terror  which  an  expected  attack 
from  the  Goths  was  causing  among  his  flock,  goes  on  to  say  * — 

*  Our  .foars  are  siwthed  by  the  aid  alone  of  the  Rogations  introduced  by 
you,  in  the  commencement  and  institution  of  which  the  people  of  Auvergne 

*  '  Solo  tamen  invectanim  te  auctore  EogntioDum  palpamur  auxib'o,  quibuB  in- 
choandis  in^tituendisque  populus  Arvcmus,  etsi  non  effectn  pari,  afTectu  certe  non 
imparl  ccepit  initiari,  ot  ob  hoc  circumfusis  needum  dat  torga  terroribus.  Non  enim 
latft  nostram  sciseitationcm,  primis  teinporibiis  lianimsce  supplicationum  instituta- 
rum,  civitas  ca>litU8  tibi  credits,  per  nujuHcemodi  prodigiomm  terriculamenta, 
vacuabatnr.  Nam  modo  scense  mcenium  publicorum  crebris  U^ttx  motibus  concu- 
tifl>antiir:  nunc  i^jios  wepe  flammati  caducas  culminum  cristas  supeijecto  fa\illaram 
m(mto  tumulabant :  nunc  stupt'nda  foro  cubilia  coUocabat  auda'cium  pavenda 
mansuf'tudo  cervorum :  cum  tu  inter  ista  deccssu  primorum»populariumqiie  statu 
urb'us  rxinanito,  ad  nova  celer  Toterum  Ninivitarum  exompla  dceurristi,  ne  dinn;e 
admonitioni  tua  quoque  desperatio  con^-itiart•tur.• — Sidon.  Apoll.,  Epidt.  lib.  vii. 
ep.  1. 
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began  to  be  initiated,  though  not  with  equal  Buccena,  with  certainly  nttt  un- 
equal leal;  and  for  this  reason  does  not  even  yet  take  lligpht  from  tlio  torn>rH 
that  enoompaas  it  For  it  has  not  escaped  our  careful  enquiry  what  kind  of 
prodigies  those  were,  owing  to  which,  at  the  first  institution  of  these  8up])li- 
cations,  the  district  placed  hy  heaven  in  vour  charge  was  being  dortcrtod. 
For  at  one  time  the  structures  of  the  public  buildings  were  shakon  by  fn*- 
quent  shocks  of  earthquakes;  at  another,  fires  often  blazing  were  heaiiing 
over  the  tottering  crests  of  the  mountain-summits  a  piled-up  moiuul  of 
ashes ;  at  another,  the  awful  tameness  of  the  deer  led  tnem  to  place  their 
portentous  resting-places  in  the  forum  :  when  thou,  at  this  juncture,  the 
cities  being  Uiinnea  by  the  departure  of  the  nobles  and  of  the  psople,  swiftly 
didst  beta^ke  thyself  anew  (to  follow)  the  example  of  the  ancient  NinevitoM, 
lest  thy  despairalso  should  blame  the  Divine  vengeimce/ 

The  next  passage  is  found  in  a  Homily  on  the  Rogatious,  by  Al- 
cimus  Avitus,  Archbishop  of  Vicnne  in  the  early  part  of  the  t^ixth 
century.  After  mentioning  it  as  a  cause  for  joy  that  these  fusts, 
which  had  first  been  instituted  in  that  city,  had  become  so  generally 
obaerTed,  he  goes  on  to  speak  of  the  circumstances  whioh  gave  rise 
to  them  *  :— 

*  And,  indeed,  I  know  that  many  amonff  us  recollect  the  causes  of  t(>rror 
at  those  times.  Forsooth,  frequent  conflagrations,  continual  oarthnuakn.H, 
niHsea  by  night,  used  to  threaten  something  awful  for,  as  it  were,  tue  en- 
tombment of  the  whole  city.' 

He  next  mentions  the  unnatural  tameness  of  the  wild  animals, 
that  wandei'ed  about  the  town:  then  he  proceeds  to  comment  upon 
these  things : — 

*  For  who  among  frequent  fires  would  not  droad  the  fires  of  Sodom  ?  Who 
among  the  elemental  war  would  notfoar  that  the  niountainn  would  Htruif^ht- 
way  fall,  or  the  earth  open  her  mouth  ?  Who,  sowing  (at  any  rate  b«jlii'vin^ 
that  he  saw)  deer,  timid  by  nature,  penetrating  throujrh  the  narrow  giiti's 
to  the  open  market-place,  would  not  fear  that  the  sentence  of  aflliction  was 
impending  P' 

Before  making  any  remarks  on  these  passages,  it  may  bo  well  to 
quote  some  expressions  which  occur  in  other  old  writers  with  re- 
ference to  those  times. 

In  the  '  Chronicon '  of  Bishop  Idatius  we  find  (a.d.  451) — 

'In  Gaul  were  continual  earthquakes,  very  many  signs  were  Hhown  in 
heaven.'  C.  28  (Hist.  Francorum  Script.,  tom.  i.  p.  TlX).  Paris,  10.*J(J). 

In  the  year  (apparently)  after  the  Buttle  of  Chalons  (a.d.  452),  wo 
read  that 

'  Certain  things  were  seen  in  the  heavens  in  tho  rojrionfl  of  Gaul  at  Easter- 
tide. The  letter  of  Euphronius,  IJishop  of  Aiigu.Hlo<liinum,  to  Count  Agrip- 
pinus,  clearly  mentions  these.' 


♦  *Et  quidem  terronim  tomporis  illiiLs  oausas.  multos  nostrum  adiiuc  reook»re 
Bcio:  tfiquidem  incendia  crelira,  torrsp  motiis  assidui,  nocturni  sonitiis,  cuidam  totius 
iirhis  fiineri  prodigiosum  quiddam  minitabantur.  .  .  .  Quis  cuim  in  crobriK  ignibus, 
'^rn«*s  Sodomiticos  non  tiincr»*t  ?  Quis  trementibus  olein«'ntis  aut  drfcidua  culniinum, 
*i\it  disrupta  trrrarum  imminore  non  croderct  ?  Quis  vid*  ns  (oorto  vidorc  sc  putans) 
J-*=vvi(los  naturalitfr  cervos  p<*r  angusta  j>ortarum,  Ui*quo  ad  fori  lata  ponetrant«^.S 
»^rf»n  imminentom  solicitudinia  8ont»'ntiam  formidarct ?* — Alrini.  Avit.  l)v  Festo 
lo^t.  JIoineL    (Monunienta  S.  Patrum  Orthodox.,  tom.  i.  p.  1777.     BAle,  loG9.) 

R  2 
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Again,  there  were  earthquakes  and  parhelia  in  470. 

Grcgorius  of  Tours,  speaking  of  the  institution  of  Rogation  Days 
hj  Mamcrtus,  states  that  earthquakes  were  frequent  at  Yienne, 
that  stags  and  wolves  wandered  about  the  city,  and  that  the  palace 
caught  fire  at  Easter.  G.  T.  Hist.  Franc,  ii.  34  (H.  F.  S.  i.  p.  289). 
He  also  (Id.  p.  282)  mentions  another  earthquake  about  the  time  of  the 
death  of  Eoricus  (King  of  the  Goths) ;  and  in  the  fifth  jear  of  Chil- 
debert,  A.i>.  516,  he  describes  a  great  flood  in  Auvergne,  caused  bjr 
twelve  days*  incessant  rain,  and  an  earthquake  which  was  felt  over 
the  east  and  south  of  France.   Tom.  v.  c.  34  (Id.  p.  343). 

In  the  '  Gesta  Regum  Francorum,'  and  the  parallel  *  Historia 
Frnncorum,'  an  earthquake  and  an  incursion  of  beasts  are  men- 
tioned in  connection  with  the  institution  of  Rogation  Days  (Id.  pp.  703, 
704) ;  and  in  the  *  Gesta  Francorum  Roriconis  Monachi '  ^p.  81 1),  we 
find  an  account  closely  corresponding  with  that  in  Gregorius  of 
Tours. 

From  tlie  above  passages  there  seems  a  general  consensus  as  to  the 
occurrence  of  two  phenomena, — earthquakes,  and  the  entry  of  deer 
and  other  wild  animals  into  the  town.  The  former  of  these,  as  is 
well  known,  is  common  during  volcanic  eruptions  ;  and  the  latter  is 
recorded  to  have  happened  during  the  eruption  of  Cosegaina  In 
1835  (Lyell's  *  Principles,'  p.  349,  9th  edit).  The  reference  to  the 
emission  of  flames  and  the  ejection  of  ashes  is  certainly  less  distinct ; 
but  it  is  difficult  to  attach  any  other  meaning  to  the  words.  It  is 
indeed  true  that  some  take  culmen  to  mean  *  roof,'  and  translate  the 
passage  in  Sidonius  thus — *  fires  .  .  .  heaped  up  tlie  fallen  ridges  of 
the  roofs  with  a  piled-up  mountain  of  ashes.'  But  though  Sidonius 
is  inclined  to  bombast,  ho  scarcely  seems  equal  to  a  flight  like  this, 
nor  would  he  be  likely  to  introduce  a  lesser  between  two  greater 
prodigies.  In  the  parallel  passage  in  Avitus,  the  reference  to  Isaiah 
ii.  10,  19,  2\,  and  Luke  xxiii.  30,  appears  too  clear  to  allow  any  other 
meaning  than  *  mountain-top '  to  be  assigned  to  culmen.  It  then 
seems  highly  probable,  so  far  as  the  historical  evidence  goes,  that 
there  were  volcanic  outbursts  in  Central  France  about  the  middle  of 
the  fifth  century. 

One  difficulty,  however,  must  be  noticed  in  conclusion ;  namely, 
that  of  assigning  the  site  of  these  volcanic  eruptions.  The  moun- 
tains of  Auvergne  are  too  distant;  as  are  most  of  those  of  Ard^che. 
It  is,  however,  possible  that  one  or  two  of  the  outliers  of  the  latter, 
or  some  of  the  isolated  vents  about  the  upper  part  of  the  Loire, 
might  be  visible  from  the  neighbourhood  of  Vienne ;  and  it  would 
be  a  useful  episode  in  a  visit  to  the  KatAkekaumene  of  Europe,  to 
explore  carefully  the  region  between  the  Loire  and  the  Rhone,  in 
oi^er  to  ascertain  whether  the  meaning  which,  in  the  absence  of 
direct  negative  evidence,  certainly  appears  to  be  the  most  natural,  is 
really  the  one  which  these  old  writers  intended  to  be  attached  to  their 
words. 
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n.  Notes  ox  some  EkiHixoDEHMATA  from  the  Mountain- 
limestone,  ETC. 

Bj  JoHX  RoFB,  Esq.,  F.6.S. 
[Plate  VIII.] 

1.  Aetinocrinus, 

SEVERAL  years  since,  when  collectiDg  Mountain-limestone  fossils 
on  the  borders  of  Lancashire  and  Yorkshire,  I  found  some  s|h«- 
cimens  of  Actinucrinus  which  appeared  to  have  internal  channels 
from  the  base  of  the  arms  towards  the  summit  of  the  dome.  Not 
having  seen  such  channels  noticed  by  any  author,  1  showed  some  of 
the  specimens  to  l^Ir.  Salter,  then  of  the  Geological  Survey,  who 
suggested  that  they  probably  might  be  analogues  of  the  a({uifor(>us 
channels  found  in  recent  Echinoderms;  and  he  advised  me  to  follow 
op  the  subject,  and  ascertain  if  such  passages  were  to  be  found  in 
other  Crinoidea  occurring  in  these  rocks.  Uis  advice  has  been  fol- 
lowed, and  a  large  collection  of  specimens,  some  in  giKxl  pres(Tva- 
tioD  and  others  weathered,  has  been  made,  which  I  have  had  tlie 
advantage  of  collating  with  a  series  from  the  same  distriet  collected 
by  Mr.  James  Parker  of  the  Manchester  Museum  ;  and  upon  exami- 
nation  they  give  the  following  results,  some  of  which,  though  pix>- 
bably  of  no  great  importance  in  themselves,  may  serve  to  illustrate 
some  doubtful  points  in  the  organization  of  this  confessedly  obscure 
Onler  of  the  Animal  Kingdom. 

It  is  unnecessary  here  to  give  in  detail  the  construction  of  the 
arms  of  the  Crinoidea,  as  that  has  been  done  so  satisl'aotorily  by 
Messrs.  Austin,  M.  de  Koninck,  and  others;  but,  as  I  shall  liavo 
hereafter  to  point  out  an  exception,  it  may  bo  shortly  stated  that 
they  describe  these  arms  as  not  being  truly  cylindrieal,  hut  as  Ibrnud 
like  a  cylinder,  or  branching  cylinders,  having  a  deep  lonjritudinal 
groove  along  the  upper  side,  with  a  row  of  tentach's  on  each  of  its 
margins,  forming  an  open  channel  throughout  the  whole  lenjjth, 
until  the  arms  join  the  body;  but  at  this  point,  it  will  be  seen  from 
what  follows,  this  channel  is  divided  into  two  passages,  an  upper  and 
a  lower;  the  former  passing  up  within  the  dome  to  the  apex,  where 
the  pjissages  from  the  five  arms  meet,  the  latter  goiug  direct  into 
the  visceral  cavity. 

The  species  in  which  these  passages  were  first  observed  by  me  is 
Amphoracrinus*  ruyosus.  In  this,  and  iu  all  the  species  of  this 
genus  hitherto  examined,  the  plates  forming  the  dome  are  extremely 
thick;  and  the  upper  passages  above  named  are,  for  at  lea>t  two- 
thirds  of  their  length,  in  the  substance  of  these  plates ;  but  iu 
Actinocrinus  the  plates  are  thinner,  and  are  arched  over  the  pas- 
sages. In  the  angle  between  two  of  these  passages,  on  the  anal 
side,  the  proboscis  is  placed.  In  Actinocrijms  this  is  close  to  the 
junction  ;  but  in  Amphoracrinus  it  is  more  or  less  removed  from  the 
angle.     Plate  Vlll.  fig.  1,  is  a  horizontal  section  of  a  specimen  of 

♦  To  avoid  ri'potition  and  confusion,  the  genus  ArtunH:rinHs  is,  in  this  paper, 
divided  into  its  sub-genera  Actinocrinus  and  Amphoracrinus. 
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Amphoracrinus,  showing  the  passages  within  the  thickness  of  the 
plates ;  and  fig.  2  is  an  elevation  or  side-yiew  of  another  specimen, 
exhibiting  both  the  openings  into  the  visceral  cavity  at  a,  and  the 
passages  towards  the  apex  at  b.  Fig.  3  is  a  view  of  the  cast  of  a 
dome  of  Actinocrinus  tessellatus,  showing  the  Qve  passages  meeting 
at  the  apex,  with  the  base  of  the  proboscis  in  the  anal  angle.  The 
position  of  the  proboscis  maj  be  verified  bj  tracing  from  the  anal 
plate  at  the  base. 

2.  Cyatkoerinu$. 

Casts  of  some  species  of  Platycrinut  have  been  found  showing 
passages  similar  to  those  in  Actinocrinus ;  but  in  the  genus  Cpatho^ 
cri?ius  the  passages  into  the  viscera  and  to  the  apex  are  better  seen 
than  in  anj  other;  and  from  this  genus  a  clue  to  their  nature  may 
probably  be  gained.  The  arm-bearing  plates,  or  '  primary  radials,' 
of  Cyathocrinus  are  deeply  notched,  or  cut  down,  at  the  insertion  of 
the  arms ;  and  the  upper  part  of  the  plate  on  each  side  of  the  arm 
is  in -arched  more  or  less  in  different  species,  so  as  partially  to  cover 
the  dome.*  The  '  radial  plates '  are  attached  to  each  other  at  their 
sides ;  and  at  the  junction  of  their  upper  ends  each  pair  form  a  very 
obtuse  angle,  into  which  a  tetragonal  plate  is  fitted ;  but  the  sides 
of  these  last  plates  are  produced  across  t&e  notch  in  the  '  radial/ 
so  as  to  meet  each  other,  the  projecting  part  being  grooved  out  so  as 
to  form  a  channel  from  the  base  of  the  arm  to  the  centre  of  the 
dome,  where  the  five  channels  meet  in  a  round  aperture,  which  is 
described  by  M.  de  Koninck  as  the  mouth  ;  the  proboscis  at  the  side 
being  considered  the  anus.  This  arrangement  of  the  plates  in 
C.  planus  is  shown  by  ^g.  4.  I  have  not  found  any  radial  plates 
formed  as  described  by  Messrs.  Austin  ;  but  in  such  a  case  the  above 
tetragonal  plates  would  form  a  continuation  of  the  groove  to  the 
mouth.  Specimens  of  Cyathocrinus  showing  the  passages  from  the 
arms  meeting  at  the  central  opening  are  not  uncommon ;  but  in  the 
British  Museum,  and  in  Professor  Tennant's  collection,  there  are 
specimens  which  show  that  these  were  covered  with  thin  plates  like 
those  in  AmphoracrinuSy  thus  being  within  the  thickness  of  the 
dome,  as  in  that  genus ;  and  that  the  mouth,  if  such  was  the  circular 
aperture,  was  internal,  as  in  the  Ascidians.  With  the  exception  of 
the  mouth,  the  only  apparent  difference  in  the  organization  of  the 
above  Crinoids  is  that  in  some  the  passages  are  in,  and  in  some 
under,  the  plates  of  the  dome;  and  with  respect  to  the  mouth, 
although  we  have  as  yet  no  specimen  showing  its  existence  in  some 
of  the  genera,  it  would  be  too  much  absolutely  to  deny  it,  when  in 
so  many  other  respects  they  appear  to  be  similarly  constituted. 

It  is  probably  presumption  at  present  to  speculate  on  the  nature 

*  Messrs.  Austin,  when  describing  C^a/Aocn«M«,  sav — '  The  ray- bearing  plates 
are  perfomted  low  down  &om  their  upper  edges,  for  the  passage  of  the  muscles  of 
th<i  rays.  A  deep  groove  runs  ftrom  each  perforation  to  the  summit  of  each  plate, 
which  is  prolonged  considersibly  beyond  the  point  of  attachment  for  the  rays,  and  is 
in -arched,  so  as  to  partially  cover  in  the  vertex.  This  is  particularly  conspicuous 
in  C.  geometricuSf  and  appears  to  be  veiy  common  in  Crinoids  of  this  genus.' 
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or  U6C8  of  these  passages ;  but  they  appear  to  give  strength  to  the 
idea  suggested  by  Mr.  Sowerbj  (Zoological  Journal,  vol.  ii.  p.  313), 
when  speaking  of  the  Blastoidea,  '  that  the  animal  fed  on  the  minute 
)x;ings  that  abounded  in  the  sea-water,  and  tliat  it  obtained  them  in 
the  manner  of  Ascidia,  by  taking  them  in  with  the  water ;'  and  to 
the  statement  of  M.  Dujardin,  when  describing  Comatula,  Mhat  the 
Tentral  surface  of  the  arms  and  pinnas  is  provided  with  a  double 
range  of  fleshy  tentacula,  protected  by  a  double  range  of  fleshy 
lamellae,  presenting  between  them  a  fun*ow  filled  with  papillxe,  fur- 
Dished  with  vibratile  cilia,  by  the  motion  of  which  animalcula  and 
microscopic  vegetables  are  conducted  along  the  arms  to  the  mouth, 
in  order  to  serve  as  food  for  the  animal.'  It  certainly  does  appear 
more  probable  that  an  animal,  fixed  to  one  spot,  and  probably  in  deep 
water  (for,  if  within  the  reach  of  storm-waves,  it^  long  branching 
arms  would  be  caught  by  them  with  force  sufficient  to  break  the 
body  from  die  slender  column  of  attachment),  would  have  to  depend 
upon  minute  organisms  abounding  in  sea-water,  rather  than  u{)on 
such  Crustaceans  or  Mollucs  as  might  perchance  come  near  it.  If 
we  assume  M.  Dujardin's  statement  to  be  correct,  the  upper  ])as> 
sages,  above  described,  would  be  for  the  supply  of  food,  and  of 
water  for  respiration ;  whilst  the  lower  serv^  probably  for  the 
passage  of  the  muscles  which  gave  motion  to  the  arms  and  their 
appendages,  as  well  as  for  the  connection  between  the  visceral  cavity 
and  the  ovaries,  if  they  were  situated  in  the  arms  of  the  Crinoidea  as 
in  Comatula, 

3.  lihodocrinus. 

The  genus  Rhodocrinus  (Miller),  or  Gilhertsocrinus  (Phillips),  is 
not  uncommon  in  this  district.  Miller  appears  to  have  coiit'ounded 
a  Silurian  specimen  with  the  Mountain-limestone  genus,  and  figures 
one  from  Dudley,  which,  so  far  as  can  be  determined  from  the 
imfjcrfect  specimen,  was  of  a  different  genus.  Those,  however, 
which  he  describes  from  near  Bristol  are  undoubtedly  liliodocriui  of 
the  Mountain-limestone.  This  genus  differs  from  most  otlier  Cri- 
noidea in  the  form  of  the  arms  and  the  ])osition  of  the  ovarian  aper- 
tures ;  and  in  these  respects  it  ai)pears  to  hold  the  same  relative 
|K)sition  to  them'  as  the  Ophiurida  do  to  the  Asteriadcc.  The  arms 
have  no  groove  on  the  upper  side,  but  are  cylindrical,  with  a  tubular 
canal  through  the  axis;  and  the  ovarian  openinpjs  are  placed  imme- 
diately under  the  base  of  the  arms  (tigs,  o  and  6). 

The  arms  vary  in  size  in  different  species  ;  in  some  being  almost 
equal  in  diameter  to  the  column  or  stem  ;  whilst  in  others  they  are 
very  small.  The  rarity  of  specimens  with  any  portion  of  the  arms 
attached,  and  the  peculiar  shape  and  position  of  the  ovarian  open- 
ings, have  led  to  these  latter  being  mistakeu  for  the  excavation  for 
a  cuneiform  jdate  at  the  base  of  the  arms,  as  they  are  at  first  sifrht 
very  similar  to  those  in  Platycrinns  and  in  some  species  of  Cyatho- 
crifius  ;*  but  in   a  well-preserved   specimen   from  Thorneley   there 

*  Phillips,  in  his  '  Geology  f>f  Yorkshiri' '  (Part  II..  1*1.  IV.  fi«x.  2.')),  ^ivrs  a 
dia^rram  of  one  set  of  radial  plutt'S  in  which  the  ovarian  openings,  und<T  the  base 
of  the  arms,  are  clearly  indicated. 
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appears  to  be  a  fillet  round  the  aperture,  very  like  that  round  the 
ovarian  openings  in  GorgonocephaluSj  excepting  that  in  Rhodo^ 
crinus  the  fillet  is  formed  bj  a  small  plate,  as  shown  in  fig.  6^  and 
not  by  a  thickening  of  the  integument. 

Mr.  Billings,  in  the  *  Third  Decade  of  the  Geological  Sunr^  of 
Canada,'  in  treating  of  the  ambulacnd  openings  of  Rhodoerimu^ 
says — '  In  no  other  species  is  there  more  unequivocal  evidence  of  the 
existence  of  these  openings ;  but  they  are  accompanied  by  a  struc- 
ture which  seems  to  indicate  two  sets  of  arms  placed  one  above  the 
other.  Beneath  the  orifices  there  are  two  articular  surfaces,  which 
mark  the  bases  of  two  arms ;  and  above  each  pair  of  the  orifices 
there  is  a  projection,  wliich  also  much  resembles  the  base  of  one  or 
two  more  arms.  ...  In  some  of  the  specimens  this  feature  is  exhi- 
bited so  prominently  that  it  strongly  impresses  the  observer  with  the 
idea  of  two  tiers  of  brachial  appendages.  It  may  be,  however,  that 
there  were  projecting  from  this  part  of  the  vault  a  set  of  large  spines 
coiTesponding  in  numbers  with  the  arms.'  Since,  however,  Mr.  Bil- 
lings's paper  was  published,  more  perfect  specimens  have  been 
found  with  portions  of  the  arms  attached;  and  their  articulated 
structure,  and  tlie  passage  through  the  axis,  forbid  the  idea  of  their 
being  spines ;  and  an  examination  of  the  specimens  in  the  Museum 
will  leave  little  doubt  of  the  true  nature  of  either  the  arms  or  the 
lower  openings.  No  specimen  has  yet  been  found  showing  distinctly 
the  course  of  the  upper  passages,  as  in  the  other  Crinoidea ;  but 
they  evidently  turn  upwards  under  the  dome.  The  anal  opening  is 
excentric ;  and,  supposing  the  passages  to  exist,  as  there  is  reason 
to  suppose  they  did,  as  in  other  genera,  this  opening  would  be 
between  them. 

4.  Pentremites. 

Having  so  far  examined  the  Crinoideei^  it  became  a  matter  of  in- 
terest to  see  how  far  the  Blastoidea  corresponded  with  them.  As 
ill  the  former  case,  a  number  of  weathered  specimens  were  procured, 
and  sections  of  more  perfect  ones  were  made ;  and  from  their  exa. 
mination  it  appears  that  the  external  characteristics  of  Pentremiies 
are  correctly  described  by  M.  de  Koninck.  The  base,  like  that  of 
PlatycrinuSy'*  is  composed  of  three  pieces;  two,  of  equal  size,  being 
pentagonal,  and  the  other  quadrilateral  and  smaller.  Upon  this 
base  rest  five  *  radial  plates,'  similar  in  form  and  size.  They  are 
attached  to  the  base-plates  as  in  Platycrinus ;  that  is,  two  of  these 
plates  join  to  the  upper  sides  of  two  of  the  pentagonal  pieces ;  whilst 
the  other  three  alternate  or  break  joint,  and  are  in  contact  with  two 
adjacent  plates  of  the  base.     The  radial  plates  are  very  similar  to 

•  In  well-preserved  specimens  of  plates  of  the  Crinoidea^  and  probablj  of  all  the 
Echinodertnata,  the  face  of  the  joints  of  the  plates  is  minutely  wrinkled  or  corru- 
gated, which  will  at  once  distinguish  true  joints  from  fractures.  By  this  means  the 
doubt  as  to  the  construction  of  the  base  of  the  Platifcrintu  has  been  removed,  a 
divided  base  having  been  found  showing  the  wrinkled  structure  on  the  face  of  the 
joints.  As  these  bases  are  generally  found  whole,  and  very  rarely  in  detached 
plates,  most  probably  M.  de  Koninck's  view,  that  in  full-grown  specimens  they  are 
anchylosed  into  one,  is  correct. 
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fhote  of  Jh^ycfUif;  but»  instead  of  the  Bemilanar  depreuion  for 
the  attadhflMBt  of  the  wrum  in  that  genoa,  there  is  in  I^nUremiUt  a 
deep  ezea;ration,  or  ainna,  down  the  middk  of  each  plate,  giving  it 
aomewiuia  the  appearanee  of  a  fork  with  two  broad  prongs.    The 
upper  ridea  of  tlie  adjoining  radial  plates  are  connected  by  a  qnadri- 
lalml  plaite,  fitted  into  the  more  or  less  obtuse  angle  formed  at  their 
jvnetion  (in  this  strongly  resembling  the  plates  on  the  dome  of  Qfo- 
ikoenMUM  abore  noticed);  whilst  the  two  other  sides  of  this  plate 
Ibrm  continoationa  of  the  ainos  nearly  to  the  summit    So  far, 
undoubtedly,  JPnUrmmiit»  may  be  considered  to  be  allied  to  the 
Crmaidgmi  bat  beyond  this  they  appear  to  differ;  for,  instead  of 
the  long  branching  arms  attached  to  the  radial  plates  of  Crinoidea^ 
there  is  only  a  row  of  short  fimbriated  tentacles,  ranging  along  each 
aide  of  the  aboTO  sinus,  nearly  meeting  in  its  centee,  and  forming 
the  so-called  '  pseudambnlacral  area.'    The  removal  of  the  tentacles 
(whidi,  bowever,  are  not  ofton  found  in  tUu)  leaves  a  groove  down 
each  aide  of  the  ainus;  and  at  the  bottom  of  this  a  row  of  minute 
porea  Is  seen.    On  making  a  cross  section  of  a  Pentremite,  it  is 
found  that  thMe  pores  are  openings  into  one  or  more  flat  tubes,  vary- 
ing In  number  in  different  species,  which  pass  from  the  base  of  tlie 
sinus  to  the  apex,  and  are  attached  nearly  at  right  angles  to  the 
pistes  on  each  side  of  the  sinus  by  one  edge;  whilst  the  inner  edge, 
which  pngects  into  the  visceral  cavity  a£  the  animal,  expands  so 
as  to  fiffm  a  nearly  circular  tube  as  seen  at  fig.  7,  which  is  a  section 
ofPemiremiies  eUipHcus,     Varieties  of  this  f^pecies  and  of  P.  or^'- 
eularis  are  the  most  commonly  found  in  this  district ;  and  they  all 
have  only  one  tube  to  each  side  of  tlie  sinus,  and  appear  to  have  in 
all  respects  similar  organization.    As  these  flat  tubes  approach  the 
summit,  they  become  gradually  narrower ;  and  at  the  apex  of  the 
quadrilateral  plate  the  expanded  parts  of  the  tubes  from  the  adjoin- 
ing sinus  (and  not  from  the  same  sinus)  meet,  and  form  one  of  the 
summit-openings  characteristic  of  this  genus.     These  flat  tubes  may 
be  called  the  '  pore- tubes ;'  and  the  interval  between  tho^e  in  each 
sinus  is  filled  by  what  M.  F.  Boemer  calls  the  '  lancet-plate,'  which 
forms  a  bed  for  the  tentacles,  and  is  slightly  indented  to  receive 
tliem ;  but  in  many  species  of  Pentremite,  if  not  in  all,  this  lancet- 
plate  is  in  reality  a  compound  plate,  formed  of  two  contiguous  plates, 
extending  from  the  bottom  of  the  sinus  to  the  top,  and,  there  turning 
right  and  left  ruund  the  summit-openings,  they  pass  down  the  adjoin- 
ing sinus,  to  form  half  its  lancet-plate,  leaving  at  the  apex  of  the 
body  a  pentagonal  aperture,  supposed  to  be  the  mouth.     In  some 
weathered  specimens,  the  two  parts  of  the  lancet-plate  are  separate; 
and  in  many  they  appear  to  meet  only  at  the  top  and  bottom  of  the 
cross  section,  leaving  a  lozenge-shaped  opening  between  them,  as 
shown  at  a,  fig.  7. 

Possibly  we  should  not  be  very  far  wrong  if  we  were  to  suggest 
that  the  tentacles  o(  Pentremites  represent  the  arms  and  tentacles  of 
Crinoidea^  and  the  internal  tubes  of  the  former  those  under  the 
dome  of  the  latter ;  and  in  that  case  FentremUes  would  be  nearly 
allied  to  Crimaidea, 
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Specimens  of  some  American  Peniremites  (P.  Jhrealis),  which 
Iiave  been  cut  for  the  sake  of  comparison,  show  a  verj  similar  struc- 
ture to  P.  ellipticus,  with  the  exception  that  there  are  from  four  to 
six  tubes  connected  with  each  row  of  tentacles,  instead  of  one,  as  in 
that  species;  and  those  tubes  are  formed  of  a  thin  test  folded  longi* 
tudinallj,  so  as  to  form  a  number  of  flat  lobes  or  tubes,  which  com- 
municate with  one  another  at  the  outer  edge,  whilst  at  the  inner 
edge  they  expand  into  tubes,  as  seen  in  fig.  8,  which  is  a  section  of 
a  pair  of  these  tubes,  with  the  intervening  lancet-plate,  showing  the 
connection  with  the  pores,  and  removing  the  difficultj  stated  by 
M.  Ferd.  Roemer  in  his  *  Monograph  on  the  Blastoidea,'  as  it  will 
be  seen  that  the  compressed  longitudinal  tubes  shown  in  his  Plate  IV. 
fig.  6,  are  reallj  the  lobes  of  the  above-described  tube.  An  exami- 
nation of  tlie  specimens  (both  vertical  and  horizontal  sections)  now 
in  the  British  Museum  will  leave  no  doubt  on  this  point. 

Pentremites  injlatus  (Phillips)  and  P.  IVaterhousei  (de  Koninck) 
differ  from  all  tlie  above,  as  thej  do  not  show  the  summit-openings, 
from  which  this  genus  derives  its  name  ;  but  they  have  one  large 
circular  opening  at  the  summit  of  one  of  the  quadrilateral  plates, 
in  the  place  usually  occupied  bj  the  largest  of  those  openings,  and 
which  is  shown  by  Prof.  Forb<^  to  be  anal.  In  the  comparatively 
few  good  specimens  I  have  been  able  to  procure,  no  trace  has  been 
found  of  the  pores  at  the  base  of  the  tentacles ;  but  the  tentacles 
appear  to  be  inserted  in  a  groove  which  forms  the  outer  edge  of  tlie 
lobed  tubes  (similar  to  those  in  P.Jlorealis  above  described),  and 
which  in  these  species  appear  to  pass  to  the  summit  under  the  shell, 
and  to  open  within  the  bodj,  as  above  seen  in  Cyathocrinus.  Neither 
the  grooves  nor  the  tentacles  in  these  species  extend  quite  to  the 
top  of  the  sinus.  Fig.  9  is  a  section  of  a  pair  of  the  tubes  of  P. 
injlatusy  from  Bolland,  which  resembles  P.Jiorealis,  but  has  more 
lobes  to  the  tubes. 

5.   Codoncuter, 

The  similarity  in  the  arrangement  of  the  plates  forming  the  '  cup ' 
of  this  beautiful  little  fossil  to  that  of  some  of  the  Crinoidea,  and 
the  resemblance  of  the  rows  of  tentacles  to  those  o£  Pentremites, 
suggested  a  similar  organization,  and  led  to  the  anticipation  of  find- 
ing similar  pores  and  tubes  attached  to  them  ;  but  on  cutting  many 
specimens  no  trace  of  such  appendages  has  been  found.  Sections 
thus  made  show,  however,  a  great  similarity  in  the  construction  of 
the  striations  between   the   arms  of  Codonaster  and  those  of  the 

•  pectinated  rhombs '   of  the   Cystidea,     Professor  M*Coy,  in  the 

*  Cambridge  Pal.  Fossils,'  notices  their  external  resemblance.  Pro- 
fessor E.  Forbes,  in  his  *  Memoir  on  the  Cystidea,'  when  describing 
the  *  pectinated  rhombs,'  refers  to  a  figure  of  a  specimen  o^Echino- 
encrinus  prunumj  from  Mr.  Capewell's  collection,  in  which  the  striae 
penetrated  into  the  substance  of  the  body ;  but  he  was  inclined  to 
regard  the  appearance  as  dependent  rather  on  some  peculiarity  in 
the  mineralization  of  the  specimen  than  on  true  organic  arrange- 
ment.    Mr.  Billings,  in  his  paper  on  the  structure  of  the  Cystidea, 
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in  the  '  Third  Decade  of  the  Canadian  Greological  Survej*  describes 
their  *  rhombs*  as  'pores  which  penetrated  through  the  plates  of 
the  bodj,  and  probably  served  as  media  of  communication  between 
the  interior  and  exterior  of  the  bodj,  although  the  precise  nature  of 
their  functions  has  not  yet  been  ascertained.'  Figs.  10  and  1 1  are 
▼ertical  and  horisontal  sections  of  the  *  pectinated  rhombs '  oiEehino^ 
emerinus  armaimt;  and  flgs.  12  and  13  are  like  sections  of  the  sum- 
nut  of  Codtmoiier:  and  it  will  be  seen  that  in  each  case  the  ridges 
on  the  striated  snr&ce  are  the  tops  of  a  series  of  folds  of  a  thin  test 
or  membrane ;  the  alternate  folds  being  so  united  at  their  ends  as  to 
form  a  series  of  long,  but  very  narrow,  sacs.  In  some  specimens  of 
CodoMOMier  there  is  an  appearance  of  a  membrane^  or  peritoneum, 
lining  the  cup^  and  following  round  the  outline  of,  and  forming  bags 
under,  the  above  folds,  as  shown  in  f  g.  14. 

From  the  construction  of  these  striations  on  the  face  of  Codo^ 
nosier  and  on  the  *  pectinated  rhombs  *  of  the  CyiHdea^  may  we, 
without  assumption,  suggest  the  possibility  of  their  being  respira- 
toiy  sacs,  lined  with  cilia,*  and  constructed  of  a  porous  test,  through 
whioh  air  from  the  water  could  pass  by  difl[\ision  ? 

Beyond  the  form  and  construction  of  part  of  the  cup,  there  ap- 
pears to  be  little  in  common  between  Codomuter  and  Peniremiies ; 
and  it  must  then  be  doubtful  whether  they  should  be  left  in  the  same 
familv  {BlaHoidea\  as  the  latter  is  apparently  more  nearly  allied  to 
the  CrmotdeOf  whilst  the  construction  of  the  '  rhombs  *  shows  an 
affinity  between  the  former  and  the  Cystidea,  Codonaster  may 
possibly  hereafter  be  found  to  be  the  representative  of  Cystidea  in 
the  Carboniferous  series,  or  perhaps  a  connecting  link  between 
Crinoidea  and  Cystidea,  having  the  cup  of  the  one  with  the  respi- 
ratory apparatus  of  the  other. 

EXPLANATION  OF  PLATE  VIIL 

Fig.  1.  Horisontal  section  oi  AmphoracrwuB,  cut  below  the  proboscis,  which 
would  be  on  the  lower  side  of  the  figure. 

2.  Side-view  of  Afnpharacrimu :  a,  the  opening,  at  the  base  of  the 

anns,  into  the  visceral  cavity ;  b,  the  passages  in  the  shell  from 
the  base  of  the  arms  to  the  apex. 

3.  Cast  of  Actinocnnus  tessellatusj  jPhillips. 

4.  Top-view  of  Chfothocrmus  planus,  Miller.    The  proboscis^  on  the 

lower  side  of  the  figure,  is  broken  ofi*. 

5.  Side-view  of  RhodocrinuSy  with  portions  of  the  arms  attached. 

6.  A  pair  of  the  arms  of  Hhodocrmus ;  enlarged  about  ^ ;  showing  the 

openings  under  them :  a,  opening  with  striae  round  it  for  the 
articulation  of  the  fillet  b,  shown  under  the  other  arm. 

7.  Section  of  Pentremites  ellwtkus,  Sowerby ;  enlarged :  a,  the  open- 

ing in  the  '  lancet-plate. 

8.  Section  of  a  pair  or  tubes  and  the  '  lancet-plate  *  of  Pentremite$ 

Jtorealis,  Say ;  much  enlarged. 

9.  Section  of  a  pair  of  tubes  and  the  'lancet-plate'  of  Tentremitei 

wfiatus,  Sowerby ;  much  enlarged. 

*  Cydop«dia  of  Anatomy  and  Physiology,  voL  ii  p,  40,  and  voL  iv.  p.  332. 
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10  &  11.  Vertical  and  horizontal  sections  of  the  'pectinated  rhombs'  of 

Echinoencrimts  annattiSf  Forbes :  enlargea  f . 
12  &  13.  Vtirtical  and  horizontal  sections  of  Codonaster  \  enlarged  f :  a,  the 

position  of  the  anal ;  h,  of  the  central  opening. 
14.  Vertical  section  of  Codanafier\  enlarged  about  \ ;   ahowimr  the 

lining  membrane. 


III.  Geological  Notes  on  Scotland. — No,  L 

By  Gbobge  £.  Robrbts,  Esq.,  F.G.S.,  &c. 

ANY  Geologist  travelling  to  Nairn,  via  Perth,  will  be  interested 
(in  a  degree  compatible  with  his  sense  of  the  nuisance  created) 
in  the  wonderful  outspread  of  wind-blown  sand  between  Dalwhinnie 
and  Kingussie.  I  do  not  know  any  more  wonderful  drift  of  sand 
than  is  here  displayed ;  a  sand-surface  so  constantly  in  motion,  that 
I  believe  it  must  really  be  in  connection  with  the  ever-shifting  sand- 
drift  of  Culbin,  near  Elgin,  which  may  be  rightly  termed  the  British 
Sahara.  The  nuisance  caused  by  the  constant  settlement,  even  in 
the  calmest  weather,  of  this  fine-grained  siliceous  sand  upon  every- 
body and  everything  passing  through  the  district,  was  annoying 
enough,  even  in  the  old  coaching  days,  but  is  increased  tenfold  to 
the  traveller  now  that  the  Central  Scottish  Railway  has  superseded 
the  more  tedious  method  of  travel ;  for  the  more  rapid  rate  of 
motion  raises  such  legions  of  blinding  sand-atoms,  that  when  Forres 
Junction  was  reached,  a  traveller  is  scarcely  recognizable  for  the 
dust,  and  the  vacant  cushions  are  coated  two  inches  deep.  Indeed, 
1  would  call  special  attention  to  the  Sands  of  Culbin,  mentioned  as 
probably  being  in  geographical  connection  with  the  shifting  sands 
cut  through  by  the  railway,  as  they  have  afforded  the  best  instance 
of  a  real  sand-storm  known  in  Britain ;  hills  of  blown  sand,  from 
60  to  100  feet  in  height,  and  from  200  to  300  feet  in  circumference, 
having  been  formed  by  wind-action  during  a  single  night. 

The  remarkable  isolated  mound  of  gravel  and  sand  which  stands 
in  the  throat  of  the  Great  Glen,  about  half  a  mile  from  Inverness, 
has  always  claimed  the  interest  of  geologists  specially  interested  in 
the  Hubject  of  drift-accumulations.  To  those  who  have  not  seen  it, 
I  may  explain  that  it  is  a  mound,  about  130  feet  high,  600  long,  and 
250  wide,  shaped  like  a  galley  turned  upside  down,  from  whence 
its  name,  Tomnahuirich.  It  is  undoubtedly  the  remains  of  an  accu- 
mulation of  water-borne  drift  derived  from  the  hills  which  tower 
over  the  chain  of  lakes  now  utilized  as  the  *  Caledonian  Canal.'  I 
allude  to  it,  however,  on  account  of  its  geological  composition  having 
now  been  placed  beyond  a  doubt ;  for  however  much  I  regretted  to 
find  that  the  well- wooded  sides  of  the  mound  had  been  despoiled  of 
some  of  their  trees  by  the  axe,  I  was  rejoiced  to  see  what  fine 
sections  were  laid  bare  of  well-stratified  la^  ers  of  sand  and  gravel, 
showing  that  the  mound  was  but  the  remaining  portion  of  a  huge 
sand-bank  which  must,  at  a  time  prior  to  its  denudation,  have  nearly 
closed  the  entrance  of  the  *  Straits  of  Ness.*  The  spoliation  of 
Tomnahuirich  was  a  consequence  of  the  hill  having  been  chosen  by 
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the  Town-Council  of  Inverness  as  the  site  for  their  new  cemetery; 
and  a  more  beautiful  spot  for  the  repose  of  the  dead  could  not  be 
chosen.  A  faj-tale  is  out  of  its  place  in  a  scientific  paper,  how- 
ever *  chatty'  the  character  of  that  paper  may  be  ;  but  as  most  geo- 
logists care  for  fay-folk  that  can  walk  and  talk  and  love  and  bo 
good,  I  may,  perhaps,  be  allowed  to  say,  before  passing  on  to  my  next 
note,  that  some  time  before  Tomnahuirich  was  made  a  cemetery,  an 
author  of  fairy-tales,  hearing  that  the  hill  was  a  spot  sacred  to  the 
Fays  as  their  great  Meeting-place,  wrote  a  story  of  an  imaginary 
Meeting-day,  at  which  a  child,  the  noblest  gift  the  fays  could  ofTiT 
at  the  throne  of  their  King,  was  sought  for  and  offered,  as  a  proof  that 
goodness  had  not  departed  from  the  world.  My  note-book  gives 
me  a  corollary  to  this  fayland-fancy,  in  one  sense  a  sad  one — two 
children  were  the  first  burials  in  Tomnahuirich. 

I  now  come  to  a  study  which  has,  more  than  any  other  in  Scotland, 
challenged  the  best  wits  which  have  been  brought  to  bear  upon  it ; 
that  of  the  so-called  Elgin  beds.     *  Upper  Old  Red,'  say  one  school 
of  geologists  ;  *  Trias,'  or  'Lias,'  say  the  other  disputants.     I  plead 
myself  entire  incapacity  to  decide  as  the  matter  now  stands ;  for  the 
palasontological  contents  of  the  scries  of  beds  (apparently  conform- 
able) which  are  exhibited  in  the  Lossiemouth,  Tarbotuess,  and  other 
sections,  received  last  year  a  considerable  and  very  important  addition 
through  the  labours  of  Mr.  Smith,  a  most  intelligent  officer  on  the 
staflT  of  the  Highland  Railway,  who  cai'efully  watched  the  progress 
of  the  cuttings  through  the  disputed  land,  and  collected  from  the 
•  Yellow  Beds'  some  very  remarkable   cephalic    plates  of  Fishes, 
probably  belonging  to  a  genus  having  alliances  with  Coccosteus  and 
Asterolepis.     Now,  these  fossils  were  met  with  in  the  rock  which 
has  long  been  known  as  bearing  remains,  more  or  less  perfect  (the 
finest  yet  discovered  being  those  exhibited  last  year  in  illustration 
of  my  paper  on  the  genus),  of  the  largest  yet-known  Pala?ozoic  Fish, 
Bot/iriolepis,     These  are  certainly  in  the  Ilofopti/c/iius-zone  of  the 
I'^pper  Old  Red,  typified  by  the  rocks  quarried  so  extensively  at  the 
Bishops*  Mill  quarry,  near  Elfjin,  at  Alves,  and  at  other  places  to 
which  I  accompanied  Prof.  Harkness  in  1863  ;  and  the  desideratum 
has  always  been  to  obtain  Iloloptychius  associated  with  a  reptile-bone. 
I  have  very  carefully  examined  the  large  collection  made  by  Mr. 
Smith,  with  the  hope  that  the  question  niay  be  settled  ;  but  although 
I  could  find  no  good  evidence  of  the  association  of  the  two  orders  of 
vertebrate  life  in  the  same  rock,  some  very  puzzling  fragmcuits  of 
bones  strengthened   my  hopes  that,  at  some  early  day,  the  Yellow 
Sandstones  generally  of  NE.  Scotland,  with  their  reptilijin  remains, 
Slngonolepis,    Tclerpeton,  8cc.,  will  be  regarded  as  the  representa- 
tives (though  probably  during  a  somewhat  more  advanced  period) 
of  the  well-known  *  Yellow  Sandstones'  which  cap  our  English  and 
Irish  *01d  Reds.'    The  specimens  obtained  through  the  watchfulness 
of  Mr.  Smith  arc  now  in  the  National  Collection.     As  yet  they  are 
unique. 

I  scarcely  understand    why  either    paheontologists   or   stratigra- 
phical  geologists  should  not  concede  these  *  Elgin  beds'  to  the  Old 


254  Tristram —  Valley  of  the  Jordan. 

Red  Sandstone  series.  Sach  concession  would  not  mean  that  their 
date  of  deposition,  with  reference  to  the  burial  of  the  Stagonolepis 
in  tlie  siliceous  and  aluminous  muds  of  the  estuarj,  was  exactly 
coeval  with  the  time  when  some  few  representatives  of  the  Pierich' 
thys  family  found  their  way  down  south,  and  lived  in  the  shallow 
waters  which  washed  the  shores  of  certain  islands,  now  known  to 
us,  geographically,  aa  parts  of  England  and  Wales;  to  wit,  Shropshire^ 
Herefordshire,  and  Monmouthshire  ;  for  it  is  very  doubtful  whether 
any  scheme  exhibiting  the  contemporaneity  of  one  deposit  with 
another  in  time  can  be  drawn.  Indeed,  it  must  be  borne  in  mind  that 
any  one  period  in  geological  time  studied  for  any  scientific  purpose 
must  necessarily  be  regarded  as  a  geographical  study,  and  that  the 
landscape  which  the  mind  of  the  student  draws  out  of  the  materials 
at  his  disposal  is  one  very  liable  to  error ;  for,  when  stretched  before 
his  mental  vision,  it  has  to  be  tested  by  geographical  conditions  now 
existing  on  the  surface,  and  not  by  any  presumed  state  of  affairs 
common  to  the  whole  physical  and  palteontological  economy  of  the 
world.  Dame  Nature  shifts  the  scenes  in  a  very  complex  and 
elaborate  manner,  and  '  rings  in  the  next  piece '  with  a  complete 
knowledge  of  the  varied  and  numberless  interests  involved  in  its 
construction. 


IV.  On  the  Geology  and  Physical  Features  of  the  Valley  of 
THE  Jordan,  the  Dead  Sea,  and  the  adjacent  Districts. 

By  the  Rev.  H.  B.  Tbistbam,  M.A.,  F.L.S. 
[Abstract  of  Paper  read  bi^fore  the  British  Association,  September  1865.] 

IV/TANY  travellers  have  spoken  of  the  numerous  traces  of  vol- 
•^^  canic  action  to  be  found  in  the  nei;rhbourhood  of  the  Dead 
Sea ;  but  the  author  states  that  he  inyai*iably  found  the  '  lava- 
currents  '  of  M.  de  Saulcj  to  be  nothing  more  than  deposits  of 
silica  and  nodules  of  oxide  of  iron,  while  his  *  extinct  craters '  proved 
to  be  the  flat  summits  of  limestone-hills. 

The  two  parallel  ranges  of  hills  which  run  nearly  north  and 
south,  and  form  the  eastern  and  w^estern  margins  of  the  valley  which 
includes  the  Ghor  and  the  Dead  Sea,  and  extends  nearly  to  Akabali, 
consists  chiefly  of  rocks  apparently  of  the  age  of  the  Lower  Chalk, 
and  having  a  synclinal  dip.  Round  the  shores  of  the  Dead  Sea, 
there  are  abundant  traces  of  a  much  more  recent  deposit,  probably 
Post-tertiary;  it  is  a  saliferous  marl,  containing  unfossilized  Shells 
of  the  species  that  now  exist  in  the  Jordan. 

Descending  from  Jericho  to  the  Dead  Sea  (a  fall  of  600  feet),  a 
good  notion  of  the  physical  features  of  the  country  may  be  obtained. 
First,  there  is  an  old  terrace-line,  about  400  feet  above  the  present 
level  of  the  Jordan,  formed  of  a  very  coarse  and  soflt  limestone; 
then  the  lower  terrace-line,  KiO  feet  above  the  present  level  of  the 
plain,  composed  of  friable  earths  strongly  impregnated  with  yarious 
salts,  and  having  a  slight  but  hard  saline  crust  at  the  top,  besides 
many  interstratificd  layers.  This  second  terrace  is  scarped  and 
furrowed  in  all  directions  by  oqueous  action,  and  where  the  plateau 
projects  into  the  plain  it  forms  the  tops  of  a  series  of  mamelons. 
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which  could  not  be  well  illustrated  except  bj  photographs.  This 
plain  itself  is  a  soapy  marl,  and  at  a  slight  Jopth  Ivlow  the  surface 
presents  the  appearance  of  a  rich  loam ;  but  the  only  plants  oxi^tir..; 
were  two  species  of  Salsoia. 

This  deposit  of  marl,  extending  all  round  the  shores  of  t!io  lX\id 
Sea,  and  up  the  Wa-lys  which  open  into  it,  forms  the  chief  feature 
in  the  geology  of  the  district.  Above  it,  throe  water-worn  terraces 
corresponding  on  both  sides  o^  the  Ghor,  can  be  distinctly  traced  in 
the  Cretaceous  cliffs. 

South  of  the  Wady  Dabur.  at  the  north-west  end  of  the  Dead  Se:u 
a  mass  of  igneous  rocks  crops  out  ot  the  hills  like  a  dvko.  in  tlirce 
ridges,  cutting  through  the  gravel  at  an  angle  of  70  or  80  de^rnvs. 
The  cliffs  above  the  slopes  generally  consist  of  a  sandy  limestone, 
very  variable  in  its  texture,  and  frequently  mixeil  with  conglome- 
rate, containing  pebbles  of  all  sizes.  Near  Feschkah  a  basaltic  dyke 
runs  NE.  and  SW.  Four  hot  sulphurous  springs  occur  betweiui 
Kas  Feschkah  and  the  south-west  end  of  the  Dead  Sea,  at  a  short 
distance  from  the  shore;  the  temperature  of  the  water  in  some  of 
them  rises  to  120°  Fahr.,  and  sensibly  atfects  that  of  the  sea  at  a 
distance  of  many  yards. 

Mr.  Tristram  then  described  the  hill  of  Jebel  Usilum,  which  is  a 
huge  ridge  of  salt,  about  a  mile  wide,  and  running  NK.  and  S\V. 
fur  a  distance  of  three  miles  and  a  halt*,  then  due  N.  and  S.  for  four 
miles  further ;  it  is  situated  near  the  southern  extreniitv  of  the 
Dead  Sea,  and  renders  that  end  of  it  much  more  salt  than  tho 
northern  portion.  Further,  the  author  thinks  that  it  is  iho  ])roxi- 
mate  cause  of  thf  saltness  of  the  Dead  Sea,  the  drainage  to  whieh 
has  been  dissolving  away  portions  of  the  salt,  and  carrying  it  to  the 
Dead  Sea,  ever  since  the  elevation  of  the  ridge  of  Akal»ah  separated 
the  latter  from  the  Red  Sea,  or  since  the  dessiecation  of  the  ocean, 
^vhich  existed  to  the  Eocene  Period,  presuming  (whieh  seems  most 
probable)  that  the  fissures  of  the  Ghor  were  of  submarine  origin,  and 
that  the  vallev  itself  was  during  the  Tirtiarv  lVrio<l  the  northern- 
mo.^t  of  a  series  of  African  lakes,  of  which  the  Red  Sea  was  the  next. 
The  volume  of  the  Dead  Sea  from  that  time  continually  deereaseil, 
by  the  evaporation  of  its  water,  probably  to  the  time  of  the  Glacial 
Epoch,  of  which  we  find  traces  in  the  Lebanon  and  elsewhere,  so 
that  two  causes  have  combined  to  increase  the  intensity  of  its  salt- 
nes'S,  which  is  still  becoming  greater,  though  the  volume  of  water 
lias  probably  been  in  equilibrium  ^ineo  the  termination  of  the  Vol- 
<'anic  and  Glacial  Ef)och.  Sulphur  and  gypsum  an^  associated  with 
salt  at  the  foot  of  Jebel  I'sduin:  and  there  is  an  extensive  dipoMt  of 
>ulphur  and  bitumen  in  the  Mahawat  Wady,  two  miles  SW.  of  the 
Dead  Sea. 

The  author  then  gave  a  general  sketch  of  the  geology  of  Pah'stino, 
The  Lower  Cretaceous  perie.d  is  the  only  one  represented  by  sedi- 
mentary rocks;  but  in  the  north-east,  in  the  Lejah  district,  vtdeanie. 
rocks  occur  abundantly  ;  and  Mr.  Tristram  CiUicluded  bis  paper  by 
♦le.-cribini;  the  extinct  voleanos,  and  the  ancient  lava-stri*anis  of  tin* 
Valley  of  the  Ilienmiax,  the  shores  of  the  Sea  of  (lalilee,  and  otiu  r 
portions  of  the  North  of  Palestine. 
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V.  On  some  Deposits  of  Late  Tertiary  Age  at  Matura,  ok 

THE  East  Coast  of  Trinidad. 

By  R.  J.  Lbchxbbb  Gxtppt,  Esq.,  Civil  Service,  TrinidA<L 

§  1.  TNTRODUCTION.— In  the  Map  appended  to  the  *  Report 
on  the  Greology  of  Tnnidad,'*  we  find  the  principal  Tertiary 
coal-bearing  strata  of  the  Island  indicated  by  a  more  or  less  irre- 
gular band  of  dark  colour,  stretching  from  Chaguanas,  Couva,  and 
Savouetta,  on  the  western  or  Parian  coast,  to  Manzanilla  on  the 
eastern  or  Atlantic  side.  To  the  north  of  this  band  lies  a  sterile 
region  of  detrital  matter,  chiefly  siliceous,  marked  in  the  map  bv 
yellow  with  red  spots.  I  wish  to  draw  attention  more  particularly 
to  that  part  of  this  latter  formation  which  lies  on  the  eastern  coast 
between  the  River  Matura  and  Saline  Bay. 

On  approaching  Matura  from  Valencia,  after  having  crossed  the 
Oropouche  River,  an  evident  change  for  the  better  is  observable  in 
the  nature  of  the  soil ;  for,  instead  of  the  intensely  sterile  quartzose 
sand  and  white  clays  which  form  the  principal  part  of  the  '  stratified 
detritus,'  we  find  that  a  portion  of  calcareous  matter  has  mingled 
with  the  earth,  and  rendered  it  a  little  more  suitable  for  agriculture. 
This  calcareous  matter  seems  to  have  been  derived  from  underlying 
beds,  which  might  probably  be  classified  as  belonging  to  the  '  upper 
part  of  the  Newer  Parian '  of  the  Government  Geologists.  These 
beds  are  in  part  composed  of  a  dark-coloured  and  fine-grained  cal- 
careous sandstone,  containing  an  abundance  of  small  shells.  No  great 
extent  of  these  beds  is  exposed ;  but  near  the  Rincon,  a  natural 
savanna  bordering  on  Matura  Bay,  the  erosion  caused  by  a  small 
stream,  and  the  wasting  action  of  the  sea,  have  brought  into  view  a 
fossiliferous  bed,  the  organic  remains  from  which  may  probably  give 
us  an  insight  into  the  question  of  its  age,  and  may  even  lead  to  a 
knowledge  of  some  of  the  physical  phenomena  which  succeeded  the 
deposition  of  the  earlier  Tertiaries  of  the  Island. 

§  2.  Organic  Remains, — The  fossils  found  by  me  in  the  beds 
alluded  to  amount  to  more  than  ninety  species,  and  have  relation- 
ships with  the  recent  fauna,  with  the  fauna. of  the  'Post-pliocene* 
deposits  of  the  Antilles  (Barbados,  &c.),  and  with  that  of  other 
Tertiaries  in  this  Island.  As  respects  the  two  former  cases,  I  have 
been  able,  for  the  most  part,  to  compare  specimens ;  but  in  regard  to 
the  Newer  Parian  fossils,  I  have  not  been  able  to  obtain  such  full 
information  as  is  desirable.  The  indications  furnished  in  the 
Appendix  to  the  Geological  Report f  are  very  meagre ;  and,  after  a 
lengthened,  but  nevertheless  somewhat  unsatisfactory,  examination 
of  the  Matura  fossils,  I  have  drawn  up  the  following  list 


*  Memoirs  of  the  Geological  Survey :  Report  on  the  Geology  of  Trinidad  ;  or 
Part  I.  of  the  West  Indian  Survey ;  by  G.  P.  Wall,  from  the  GoTernment  School 
of  Mines,  Jermyn  Street^  and  J.  G.  Sawkins,  F.G.S.  8vo.  1860.  London :  Longman 
and  Co. 

t  Report  on  the  Geology  of  Trinidad  pp.  161-166. 
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Zisi  ofFa$9Ui/ram  lAt  Bmeon^  Maiura,  Trinidad. 

{t»^  fvj  mimaroiui ;  v.,  nnmeroiis ;  b.,  mre.) 

*  B.  entale^  Lm, 


FanUyX.* 

MuFBZyX. 

Ffml*  Ganalicolftta,  Zam. 
P,  sp. 

Nun  incnHntm  (?),  Hifll 
Boedmim-  clwirflifoniie  (P),  JESm. 
Terelnm  siiociiicti^  ChntL,  B. 
ColnmbeUby  ip. 

FoMuiu  costatiu  (P),  Broecki,  b. 
OfiTft  otyiSy  Zam.,  Yir. 
Coinu  Teiiiilo6ii8y  JRtm^. 
Hemotoma  anaoMy  JUW. 

P.  TiiBo  (P),  Zmh. 
p.  nodfifera  (?),  Lam. 

YolTtiui  <mtanat>(P)|  MatU.^  sp.,  ir. 

FteaicnliL  sp. 

Mnginelm  cttruksoeiu^  Xom. 

ICy  sp. 

EnitiOyflp. 

Nsftiea  0tnuiiiiie«y  1200^0. 

Odo0tomiay  sp.,  B. 

Ghemmtzia.  sp. 

Eulima  pohta,  JJn. 

CerithiopeiBy  sp. 

C.  subulata^  Mont. 
Trifoiifl  ventncosuB,  OtneL 
Leiofltmca  acuta,  Sino. 

Scalaria  pyiamidaliay  Sow. 

Tuiritella  imbricata,  Lm. 

T.y  sp. 

C»cum  polchellum. 
Vermetiis  TojanuB,  ePOrb, 

y.  lumbricalisy  Jjm.,  v. 

Siphonium  decussatum,  Gmel. 
Trocnus  granulatus  (P),  Borrt. 

T.f  sp.,  B. 

SigaretoBDelessertii,  Ckenu,  B. 

Adeoibisy  sp.,  B. 

A.,  sp.,  B. 

A.  (r),  sp.,  B. 

Fissurella  pileola,  Dil. 

*  Crepidula  aculeata,  Lam, 
Calyptreea  (P  Crucibulum)  albida  (?), 
Crucibulum  striatum,  Say,  v. 

C.  tubiferum.  Sow,,  K. 

*  Dentalium  apicinum,  Lam.,  x. 


Cliiton,  sjk.,  B. 

*  Tomatina  olivula,  V, 

*  Bulla  striata,  Bn^. 

*  Physa  andUarit,  iSby^  b. 
^  Pluiorbia.  sp.,  b. 
Ostrea  cucullata,  Hom. 


O.   cucullata  (P),  var.    terebratuli- 

fbrmis,  b. 
Pecten  nucleus  (P),  Bom. 

*  Modiola  sulcata,  Zom. 
^  Area  N08B,  Lm.f  k. 

*  A.  solida^  i9bw.,  v. 

*  A.  donaofonnis,  Bteve. 

*  A.,  sp. 
t  A.,  sp. 

*  Pectunculusdecuflsatus,  Chewn, 
Nucula  similis  (P),  Sow. 

t  N.,  sp..  B. 

*  Leda  eoumea  (P),  Sow. 

*  Obama  macrophylla,  Chenrn. 

*  Caidium  isocaidium,  ZiM. 
t  C.  (Papjridea),  sp.,  T.iir. 

0.  obovale.  Sow.,  K. 

*  Lucina  squamosa,  Lam. 
t  Diplodonta  (P),  sp. 

*  Strigilla  caruaria,  Lin,  sp.,  k. 

*  Astarte   (Gouldia)    Martiiiiccnsis, 

d'Orb,,  v.w. 

*  Venus  pectorina.  Lam,,  jx. 

*  Venus  cingenda.  Dii. 

*  V.  macro<K>n,  iJesh. 
t  Cytherea,  sp.,  B. 

*  Trigona  mactaroides,  Chetnn, 
t  Tapes,  sp.,  B. 

*  Mactra  turgida,  QfncL 
t  M.  (P^,  sp.,  B. 
I)oDax  fabagella.  Lam, 

*  D.  striata,  Lin. 

*  Tellina  acuta,  IVbod,  B. 

*  Corbula  pygmtea,  Hanl^,  v.n. 

*  C.  bicarinata,  Sow,,  v.n. 
C.  pisum  (P),  Soto, 

*  Gastrochaena  ovata,  Soto, 

*  Pholadidea  calva,  Graf/. 

t  Lunulites,  sp.,  T,v, 
Cellaria  salicomia,  PaUas,  B. 
t  P  Discopora,  sp. 
P  Eschara,  sp. 


In  addition  to  the  fossil  Mollusca  and  Bryozoa  enumerated  in  the 
foregoing  list,  there  are  a  few  small  bones,  probably  of  Fishes,  and  a 

VOL.  II. — NO.  XII.  8 


258  Guppy — Tertiaries  of  Trinidad. 

single  tooth  has  come  to  light  There  are  also  remains  of  Cirripedes 
{Balant)j  and  fragments  of  Crustacea  (brachyurous  decapods) ;  also 
a  few  spines  and  fragments  of  Echinoderms. 

The  Shells  marked*  in  the  preceding  list  are  known  to  me,  hj 
recent  examples,  to  be  still  existing  in  neighboaring  seas.  Those 
marked  f  are  species  otherwise  unknown  to  me,  either  bj  books  or 
specimens.  Ostrea  cuculiata  is,  I  believe,  a  shell  of  the  eastern 
seas.  Cardium  {Papyridea)^  sp.,  is  allied  to  the  recent  C  {Papy- 
ridea)  ringictdumy  but  is  much  smaller  and  thicker. 

It  will  be  observed  that  there  are  27  species  known  as  existing 
in  contiguous  waters,  out  of  a  total  number  of  56  Gasteropods, 
including  two  freshwater  shells  and  two  opisthobranchs.  Then  16 
of  the  remainder,  if  not  found  in  the  surrounding  seas,  are  probably 
existing  elsewhere.  To  two  of  these  I  have  assigned  the  names 
Nassa  incrassata  and  Trochus  granulatuSy  on  account  of  their 
resemblance  to  the  European  species  of  those  names,  but  at  the  same 
time  with  much  hesitation. 

The  proportion  of  recent  species  thus  arrived  at  is  nearly  80  per 
cent, ;  or  20  per  cent,  of  unknown  and  extinct  species.  Making 
due  allowance,  however,  for  imperfect  knowledge,  there  would  pro- 
bably remain  at  least  10  per  cent,  of  extinct  species  of  Gasteropoda, 

With  regard  to  the  Conchi/era,  the  proportions  are  nearly  the 
Fame.  There  are  22  species,  out  of  the  total  of  36,  which  are  cer- 
tainly known  to  roe  to  exist  in  contiguous  seas.  To  this  number 
may  be  added  four  species,  some  of  which  probably  exist  elsewhere. 
Nucula  similis  and  Corbula  pisum  are  species  of  the  European 
Eocene.  I  can  detect  no  difference  between  the  examples  from 
Matura  and  the  English  species;  but  some  doubt,  of  course,  rests  on 
the  determination,  owing  to  the  distance  both  of  locality  and  of  time. 
I  think,  from  what  has  been  stated,  that  wo  may  consider  it  mode- 
rately safe  to  infer,  that  of  the  fossil  Mollusca  of  the  Matura  deposit 
there  is  a  percentage  of  at  least  10  extinct  species.  This  would 
bring  the  deposit  within  the  Pliocene  Period  according  to  the  classi- 
fication of  Lyell;*  and,  in  searching  for  European  equivalents,  we 
should  probably  find  that  the  Glacial  deposits  of  Europe  present  the 
closest  analogies  with  the  Matura  beds. 

I  may  remark,  by  the  way,  that  the  fact  has  not  practically  been 
overlooked  by  Geologists,  that  even  where  all  the  species  are  recent, 
yet,  if  some  of  them  are  only  found  in  distant  seas,  and  exist  under 
different  climatal  conditions  to  what  those  occurring  in  the  localities 
where  such  species  are  found  fossil  lived  under,  the  differences  between 
the  recent  and  fossil  faunse  mark  a  real  progress  in  geological  time, 
and  entitle  the  strata  from  which  the  fossils  are  obtained  to  a  dis- 
tinctive name.  The  Matura  deposits  are,  however,  less  remarkable 
in  this  respect  than  in  regard  to  the  small  size  of  the  Shells  found 
in  them;  a  point  which  will  be  dwelt  upon  in  the  following  sections 
of  this  paper. 

§  3.  Conditions  of  Deposit, — It  is  probable,  from  the  sandy  nature 


*  Lycll,  Manual  of  Elementary  Geology,  6tli  ed.,  p.  105,  and  Supplement,  p.  13. 
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of  the  b6d%  tliai  tliejwere  not  thrown  down  at  anj  Terj  great  dit- 
taaee  fnm  land;  whila  It  could  luurdlj  have  been  as  a  beach  that 
the  depodt  was  aecnmnlated.  The  Sheik  are  man j  of  them  too 
fragile  to  have  withstood  the  attrition  which  accompanies  exposure 
on  a  beach.  We  must  look,  therefore,  for  a  condition  intermediate 
between  the  two  as  probablj  the  nearest  to  the  troth  ;  and  we-find 
that  the  fiuina  is  one  which  would,  in  most  respects^  suit  a  depth  of 
from  20  to  SOfSithoms. 

On  those  tropical  beaches  where  UniTalTcs  predominate,  we  have 
UianmOt  JRaimm^  and  NerUa,  None  of  these  are  represented  in 
the  Matora  beds.  On  the  other  hand,  on  those  long  stretches  of 
saadj  beach  in  the  tropics  where  the  moiluscan  fauna  is  chieflj 
iMTalve,  we  find  Madra  tttrgida,  M.  carmaiOj  Trwona  tmacirokUs, 
Domax  demOemkUay  D,  striaiOj  and, more  rardj,  Venus  granulalOj 
Qfikerea  diome,  and  a  few  Tellens.  In  the  deposits  at  Matura  we 
haTC^  however,  SheUs  characteristic  of  a  certain  depth  of  water, 
such  as  Terebra,  Oltwr,  MmrffinettOf  Comui^  Erata^  Ckemnitzia^ 
EmUma^  Odotkmua^  Cmeum^  Dtnialium^  h^  and  several  of  the 
Conchifera.  The  onlj  strictly  littoral  Grasteropod  in  this  collection 
-— namelj,CSUtoii — ^is  represented  bj  a  solitary  plate.  As  to  the  two 
freshwater  species,  each  of  which  is  represented  bj  a  single  example^ 
they  may  have  been  borne  out,  on  floating  wood  or  otherwise,  from 
some  stream  of  the  neighbouring  land. 

The  comparative  numbers  of  the  individuals  of  each  species  found 
in  the  fossil  and  recent  conditions  is  another  matter  which  deserves 
some  consideration,  though  I  cannot  make  many  complete  and  accu- 
rate observations  on  that  head.  The  little  Rice-shell,  Oliva  oryza^ 
seems  to  have  been  almost  as  common  during  the  deposition  of  the 
Matura  beds  as  at  present ;  while  the  Astarte  ( Gouidia)  Martini" 
eensis  is  much  more  rare  now  than  it  appears  to  have  been  formerly. 
This  small  shell  occurs  in  immense  numbers  in  the  Matura  deposit. 
Corhmla  pygm^sa  is  not  quite  so  numerously  represented ;  it  is  by  no 
means  rare  in  some  localities  at  the  present  day,  but  it  is  second 
only  to  the  Astarte  before  mentioned,  in  point  of  numbers,  in  the 
Matura  deposit. 

§  4.  Climate  of  (he  Period  of  Deposition, — Bearing  in  mind  what 
has  been  said  respecting  the  proportion  of  recent  and  extinct  species, 
it  will  appear  that  these  deposits  probably  belong  to  an  epoch  not 
far  removed  from  that  of  the  Glacial  and  Preglacial  beds  of  Europe. 
But  the  extremely  small  size  of  the  fossils  found  at  Matura  is  ono 
of  the  most  remarkable  features  of  the  deposit.  Even  where  the 
Shells  belong  to  recent  types  of  average  size,  the  fossil  represen- 
tatives are  almost  invariably  dwarfed.  There  are  only  one  or  two 
exceptions  to  this  rule;  e.g.,  Cardium  isocardiumy  Turriiella  imhri- 
eaia,  and  Bulla  striata,  which  attain  an  ordinary,  but  not  a  large, 
growth. 

Where  the  fossil  Shells  belong  to  recent  types  of  small  size  and 
Arctic  genera,  they  are  not  smaller  than  their  living  representatives. 
As  examples  of  this,  I  may  cite  Astarte  (^Gouidia)  Martinicensis,  the 
Corbula,  the  Leda,  and  the  Nucula, 
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I  have  been  led,  bj  a  consideration  of  the  above  factSy  to  enquire 
whether  the  refrigeration  caused  by  the  extension  of  glacial  action 
southwards  during  the  Newer  Pliocene  Period  may  not  have  affected 
lands  situated  so  far  south  and  so  near  the  equator  as  Trinidad. 
And  it  must  be  confessed,  considering  the  general  aspect  of  the 
organic  remains  from  the  Matura  beds,  their  small  size,  and  the 
probable  contemporaneity  of  the  period  of  their  deposition  with  the 
Glacial  Epoch  in  Europe  and  North  America,  that  there  is  some 
likelihood  that  glacial  influences  had-  a  share  in  the  modification 
of  this  fauna.  The  influence  of  climate  seems  to  show  itself  in  the 
numerical  preponderance  of  individuals  belonging  to  species  of  Arctic 
or  Northern  types,  and  in  the  diminutive  size  generally  of  the 
Shells,  rather  than  in  the  presence  of  Arctic  species. 

§  5.  Relations  with  otiier  Trinidad  Deposits, — Several  of  the 
species  found  in  the  Matura  beds  are  identical  with  those  occurring 
in  the  Tamana  series ;  and  there  are  also  specific  afiinities  with  the 
other  Tertiaries  of  the  Island,  as  mentioned  in  §  2.  But  it  does  not 
seem,  from  the  lists*  given  by  the  Geological  Survey,  that  there  is 
anywhere,  as  far  as  has  been  discovered,  the  same  assemblage  of 
species.  The  number  of  recent  forms  in  the  beds  under  considera- 
tion forbids  us,  however,  to  assign  an  older  date  than  the  *  upper 
part  of  the  Newer  Parian '  to  them :  and,  further,  the  shells  from 
the  deposits  described  in  the  Geological  Report  do  not  possess  that 
general  feature  of  diminutiveness  which  is  so  remai'kable  in  the 
Matura  fossils.  The  Ark  found  so  abundantly  in  most  of  the  Ter- 
tiary deposits  of  this  Island  {Area  incongrua  of  the  Geological 
Survey)  seems  to  be  absent  from  the  Matura  beds.  Further  re- 
searches will  be  required  to  show  how  far  some  of  the  species  of 
Arctic  types  now  existing  in  the  .West  Indian  seas  may  have  com- 
menced their  existence  in  the  tropics,  from  the  date  of  the  supposed 
glacial  influences. 

There  is  a  ferruginous  conglomerate  at  Saline  Bay,  some  little 
distance  nortli  of  the  exposed  part  of  the  Matura  deposits,  which 
may  possibly  belong  to  the  same  period  as  the  latter;  but  it  seems 
to  be  unfossiliferous. 

§  6.  Concluding  Remarks, — The  facts  relative  to  the  Matura  de- 
posits may  be  of  great  interest  and  importance,  when  our  knowledge 
shall  have  been  far  enough  advanced  to  enable  us  to  pronounce  with 
some  degree  of  certainty  on  the  physical  changes  of  this  part  of 
South  America  in  late  geological  epochs.  There  is  a  great  deal  to 
be  done  in  this  respect.  Before  any  set  of  conclusions  can  be  esta- 
blishi^d  firmly,  the  observations  on  which  they  have  been  founded 
must  be  confirmed  by  prolonged  investigation.  There  is,  however, 
an  interest  of  its  own  attaching  to  the  explorations  of  our  Later 
Tertiaries;  and  with  regard  to  the  Matura  deposit,  I  may  quote  the 
very  apposite  remark  of  Mr.  James  Smith,  of  Jordanliill, — 'As  it  be- 
longs to  one  of  the  first  steps  in  the  descending  series,  every  circum- 
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CMMtteJ  with  it  ihoold  becarefbPy  ubwmcd  and  recorded, 
that  icmr^w  into  the  move  ancient  foraatiQns  aiaj  he  eoiidiicted 
with  greater  aoeeeai:'*  and,  in  addition,  it  is  prdbahle  that  im- 
portant infercnciei  with  respect  to  the  dilute  of  the  earth  in  fbniMr 
epochs  na J  flow  Iran  comparisoos  snch  as  those  attempted  in  the 
present  papci. 

I  shau  conchide  with  a  firw  remaiks  in  connection  with  the  possi- 
bilitjr  of  a  colder  di— te  having  preraiied  in  the  West  Indies  daring 
the  Newer  Flioeene  period.  It  is  known  that  species  of  Crjpto- 
gamie  Plants  fonnd  in  the  Arctic  regions  haTc  heen  discorered  on 
monntains  in  the  torrid  none.  Plants  indigoioas  to  Lapbnd  hare 
heen  ohaurid  on  the  Pleok  of  "Dnerille,  and  on  the  Bhie  Monntains 
IB  Jamaica.  Similar  fiicfei  hare  heennoticed  rdatire  to  the  Andes^f 
It  remains  to  he  seen  how  fiv  tiiese  phenomena  are  attributable  to 
the  Ibrmer  preralence  of  colder  dismtes  over  laige  portions  of  the 
earth's  smfacOb.  It  is  possible  that  the  plants  icferred  to  may  hare 
flrrt  appeared  within  the  tropics  daring  a  period  when  the  dimate 
was  odder  than  at  presoit;  and  that  when  the  conditions  of  tempo- 
ratnre  became  altered,  these  plants  receded  Iran  the  loiHanda»  oiti* 
matdj  occapjing  onlj  the  higher  snmmits  of  the  monntains.  There 
h,  however,  nothing  to  show  that  the  climate  of  the  torrid  none  was 
ever  snch  that  ice  conld  have  been  present  in  qnantitf. 

The  idea  of  those  dterationa  in  the  climate  of  the  emih  whidi  are 
admitted  on  all  hands  to  have  taken  place  having  been  widdj  spread, 
is  not  now  broaght  f<»ward  for  the  first  time,  and  hypotheses  in  ex* 
plsnation  have  been  suggested  by  vsrions  obs^^vers.  There  may  even 
have  been  more  than  one  period  of  comparative  coldness,  and  the  phe- 
nomena may  have  recurred  according  to  definite  and  fixed  laws.^ 
Again,  the  dimates  of  the  globe  might  have  been  such,  that  while 
the  southern  hemisphere  was  enjojring  more  than  an  average  share 
of  warmth,  the  climate  of  the  northern  portions  of  the  globe  was  in 
a  corresponding  degree  colder;  and  rice  versa.  But  to  do  more 
tlian  mordy  to  allude  to  what  has  been  brought  forward  on  these 
subjects,  is  beyond  the  scope  of  a  paper  like  the  present. 

In  the  above  paper  I  have  confined  myself  to  a  very  few  remarks 
on  those  species  of  the  MoUusea  from  the  Matura  beds  which  are 
probably  new.  I  have  done  so,  because  I  do  not  yet  fed  justified  in 
publishing  new  specific  names.  There  are  no  means  of  reference, 
either  to  Museums  or  to  published  works,  in  this  island.  Our 
liNiblic  Library  scarcely  possesses  any  but  the  most  dementary  works 
on  Natural  Science. §  It  is,  however,  but  fair  to  state  that  the 
Governors  of  the  Colony  have  not  always  been  indifferent  to  the 
dums  of  science ;  aud  it  may  be  hoped  that  the  time  is  not  far  dis- 
tant  when  some  efforts  will  be  made  for  the  institution  of  a  local 
Museum  and  Scientific  Library. 

PoBT  OF  Spain,  Trcodad:  August  1864. 

*  Smith,  Poet-Tertiary  Geology,  p.  6. 
t  Humboldt,  TniTels  (Bohn's  ed.  1852),  toL  L  p.  115. 
X  Page,  Past  and  Present  Life  of  the  Globe,  p.  190. 
S  See  Croger  in  Geological  Beport  on  Trinidad,  p.  176. 
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YI.  On  the  Significance  of  the  Sequence  of  Rocks  and  Fos- 
sils :  Theoretical  Considerations  on  the  Upper  Secondary 
Rocks,  as  seen  in  the  Section  at  Ely.* 

By  Habbt  Seblet,  Esq.,  F.G.S.,  Woodwardian  Musouin,  Cambridge. 

CLAYS  are  generally  the  mud  of  rivers ;  sandstones,  the  detritus  of 
old  crystalline  rocks;  while  limestones  are  organically  or  chemi- 
cally formed.  If,  therefore,  there  is  a  great  clay,  it  bespeaks  a  great 
river  draining  lands  that  were ;  though  small  and  local  clay-bands 
may  be  but  the  ruins  of  denuded  sea-cliffs.  The  sandstone  is  the 
evidence  of  coast  and  reef,  where  weather  and  wave  disintegrated 
pi u tonic  rocks,  or  constructed  over  again  the  palieozoic  or  older  sand- 
rocks.  And  limestones  have  been  formed  either  where  the  land 
had  sunk,  or  where  the  material  was  derived  from  the  denudation 
of  calcareous  cliffs  in  shallow  seas. 

The  physical  significance  of  many  beds  may  be  gleaned  from  ap- 
plication of  these  principles  ;  and  in  a  rude  way  an  approximation 
may  be  made  not  only  to  the  relations  of  land  and  water  in  former 
times,  but  to  the  order  and  places  in  which  changes  of  level  were 
made. 

It  is  worth  notice,  that  while  the  Cretaceous  clay  alternates  with 
sandstones,  the  Oolitic  clays  for  the  most  part  alternate  with  lime- 
stones. These  Lower  Secondary  limestones  appear  to  have  been 
partly  derived  from  pre-existing  calcareous  beds;  partly  to  be  owing 
to  rivers  Howing  through  limestones ;  and  are  partly  organic.  So, 
as  will  be  seen,  they  indicate  features  of  physical  geography  unlike 
what  afterwords  obtained  in  the  Upper  Secondary  strata;  and  it 
seems  that  important  changes  of  level,  bringing  a  new  series  of  rocks 
into  wear,  marked  the  incoming  of  the  Cretaceous  rocks  and  fossils. 

To  understand  the  lithology  and  palaeontology  of  any  bed,  it  is 
necessary  to  remember  why  the  deposit  exists;  since  it  may  include 
several  different  rocks;  or  different  deposits  may  be  included  under 
the  same  rock.  This  may  be  illustrated  by  some  old  physical  changes 
in  the  Cambridgeshire  district. 

Under  that  northern  extension  of  the  Upper  Greensand,  the 
Hunstanton  Red  Rock,  there  is  a  deposit,  which  at  Speeton  and 
Huns' ton  rests  on  the  Kimmeridge  Clay.  At  Speeton  this  is  the 
Speeton  Clay,  which,  Professor  Phillips  assures  me,  represents  con- 
tinuously in  one  stratum  the  Shanklin  Sands  and  the  Gault.  And 
the  Uuns'ton  Rock,  which  is  there  aluminous,  being  above,  the  whole 
succession  is  perfect  to  the  Chalk.  Now  at  Huns'ton,  instead  of  a 
clay  between  the  Red  Rock  and  the  Kimmeridge  Clay,  there  are 
sands;  and  the  Red  Rock,  instead  of  being  aluminous,  is  sandy.  The 
fossils  of  this  Carstone,  as  it  is  called,  are  few.  Those  from  its  base 
might  well  belong  to  the  Shanklin  Sands ;  but  species  from  the 
upper  part,  like  Ammonites  splencfenSy  are  such  as  would  rather  be 
associated  with  the  Gault.     It  is  therefore  far  from  unlikely  that  at 


*  This  paper  was  read  March  7,  1864,  before  the  Philosophical  Society  of  Cam- 
bridge. 


Hmm^^am  tkm  «pper  fnt  of  Ike  GHrtiOM  wamj  icplwe  die  Guli» 
jjwt  M  at  SpttftiB  die  Itwcr  fnt  of  ike  Spgeeoa  Qaj  leplecei  iIm 

TW  F^Hce  horn  ike  Hus^'kw  Bravm  Sudi  of 
to  Ike  HnaTta  Bed  Rock  is  as  gndnl  ascoald  bo; 

of  ike  iwD  bedi  keo  been  re* 
kov  met  J  a  HKaiber  of  ike 
ling  ni  ear  ocker  diilnct  of  Kngieaii,  it  it 
a  pHmn  hat  man  likelf  to  be  prewai  tkan  vaad^. 

An  Ikaft  ito  yiaiaiii  voald  iapl j  is  ibal  Ibo  pohroanir  rDck^  ike 
delritee  of  wkick  ianwked  die  Sbaaklia  Soad%  wci«  stOl  ia  oae 
dirtiiei  beiag  deaaJeil  km;  after  ikej  wete  ifapraieed  eieMjakwe 
dee;  esacdjr  as  Ike  Speeftoa  ClaTiadicoItt  ikmi  Ibe  preal  conliBeat 
(to  Ike  eziflleaee  of  wbick  ike  Kiauaeridge  Claj  Mliia^  like  Ike 
oiker  daje)  bj  apkeaval  beeaae  draiaed  hj  a  smller  river,  wbick 
al  Iflogtby  bj  ocker  ^aagco  of  Itwf^  becene  aapplcMcaied  bj  eaoiker 
aad  leiger  river,  Ike  aiad  bcoagkl  dowa  bj  wbick  formed  tbe 
Gaall.  Tke  Uam,  Oxford  Cbj,  Kiauwridge  Ckj,  Gwll»  Loadoa 
Cbij,  aad  Ibe  Thaiaet,  to  ne  aD  testify  to  ibe  aaaie  great  rirer^ 
ralky  ia  a  raaft  Atkuilic  ooatiaeal  giadaallj  beiag  draiaed  bj  a 
anaUer  aad  ■laelkr  slreaB^  aad  reappearing  cbaagcd  aad  aoiaUer 
ia  eoeeeosiTO  riijlkmie  iatemJa.  Tke  Speeloa  iSid  Weald  Cbija 
were  fioai  ezeepdoaal  snaller  rivers  ia  Ibo  ouae  eoalineal.  Aad 
siaoe  tke  Canlooe  caaaol  be  all  Sbaaklia  Sandfly  it  mast  iaiplj  ikat^ 
wkea  Ibo  eaaleni  part  of  the  pakeocoie  coDtiaent  eaak  dowa,  a  saiaU 
islaad  of  Carboaiferoos  and  sack-like  rocks  still  reaiained,  and  bj 
tbe  foiling  of  its  cliffi>  cootinaed  through  the  time  of  the  Gault  the 
same  detritus  as  accumulated  the  Shanklin  Rocks.  MoreoTer«  as 
the  Gault  and  the  Speeton  Claj  do  not  become  continuous,  their 
separation  bespeaks  the  same  intervening  land. 

The  Grault  in  the  section  at  £lj  is  so  thin,  because  £lj  was  near 
the  extreme  limit  of  the  fine  mud  which  the  river  carried  to  sea ; 
and,  as  the  river  would  silt  up  in  time,  the  mud  eventuallj  would 
not  be  carried  so  far ;  and  this  would  account  for  the  newer  part  of 
the  Gault  being  wanting,  and  for  the  unconformabilitj  of  the 
Greensand. 

Then,  during  the  Upper  Greensand  period,  there  comes  a  partial 
return  to  the  causation  which  produced  the  Shanklin  Sands.  The 
lea-bottom  is  n{»heaved  until  granites  and  homstones,  quartsites  and 
sandstonesy  come  within  the  power  of  the  breakers.  Cambridge- 
ahire  has  become  a  shallow  shore,  seemingly  within  the  tides,  where 
scarcelj  any  sediment  is  brought,  and  remaining  nearly  stationary. 
Then,  when  the  level  changes  again,  the  old  continent  passes  alto- 
gether away. 

Scarcely  anything  in  the  whole  of  Greology  is  more  remarkablo 
than  the  succession  of  the  Secondary  rocks.  They  run,  roughly, 
omitting  the  New  Red  Sandstone,  clay  and  limestone  three  times 
repeated;  and  then  sandstones,  clay,  and  sandstones.  And  these 
oscillations  are  so  worthy  of  notice,  because  indicating  changes  in 
the  sea-bottom,  which  must  have  affected  its  ocean-inhabitants. 
The  depression  of  the  Shanklin  Sands  necessitated  the  migration 
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away  of  the  fauna.  And  with  the  upheaval  of  the  Greensand,  some 
of  the  animals  came  back  again.  The  migration  awaj  of  any  given 
fauna,  expelled  from  its  home  by  physical  causes,  can  only  be  at  the 
expense  of  another,  on  whose  feeding-ground  it  encroaches.  In  the 
struggle  for  life  the  weaker  die  off;  and  some  in  their  new  conditions 
put  on  new  characters,  so  that  out  of  two  provinces  fusing  there 
comes  to  be  a  new  fauna  in  the  region. 

The  operation  of  elevation  and  depression,  in  this  way  might  pro- 
duce all  the  phenomena  of  existing  life-provinces  on  land  and  by 
sea;  and  similar  life-provinces  in  past  time.  And  the  cause  of 
difference  of  fossils  in  different  beds  seems  to  be  merely  the  immi- 
gration of  a  new  province,  consequent  on  changes  of  land  and  water ; 
and,  except  in  proving  this  change,  fossils  are  no  evidence  whatever 
of  duration  of  time.  No  science  can  tell  how  long  any  species  may 
endure  unchanged.  If  elevations  are  made  in  successive  undulations, 
as  they  appear  to  be,  there  might,  with  scarcely  a  break  in  time,  be 
as  entire  a  break  in  life  as  between  the  Palaeozoic  and  the  Secondary 
strata.  Palseozoic,  Mesozoic,  and  Tertiary  are  convenient  fictions ; 
but  all  they  mean  is — that  by  repeated  change  of  level  certain  groups 
of  nearly  related  provinces  of  life  in  the  sea  came  to  be  successively 
fossilized;  they  mean  too  that,  besides  the  minor  oscillations,  like 
those  of  the  strata,  there  have  been  preserved  the  records  of  three 
grand  revolutions. 

In  the  Greensand,  though  the  conditions  are  greatly  changed, 
many  of  the  Gault  fossils  are  again  met.  But  the  phosphate- bed  of 
Cambridge  reproduces  over  again  the  phosphate-bed  of  Folkstone, 
which,  if  of  plant-origin,  may  easily  have  continued  through  the 
whole  Gault  period  somewhere.  For  in  the  Cambridge  Greensand 
the  Crustacea  and  many  a  Shell,  absent  during  the  Upper  Gault, 
which  I  believed  only  travelled  along  shore,  have  migrated  back 
again,  in  company  with  strange  and  unknown  associates:  two  pro- 
vinces of  the  old  Gault-sea  blended,  and  made  the  Greensand  fauna; 
or  the  blending  may  have  already  taken  place  in  an  adjoining  pro- 
vince. And  all  the  existing  life-provinces  appear  to  me  to  be  the 
result  of  such  blending  and  cross-blending  and  change,  brought  about 
by  upheaval  and  depression  of  lands  and  sea-bottoms  during  old 
geological  periods.  By  examination  of  the  fossil  species,  and  of  tlieir 
recent  representatives,  1  have  been  able  in  many  cases  to  discover 
whence  fossil  species  did  and  did  not  come  from,  and  to  get  an  insight 
into  unexpected  physical  changes :  these  will  be  embodied  in  maps 
of  the  old-world  and  its  former  distribution  of  life  in  provinces. 

The  change  of  lithology  is  a  greater  evidence  of  an  interval  of 
time  between  the  Gault  and  the  Upper  Greensand,  than  the  partial 
community  of  fossils  is  evidence  of  the  absence  of  any  interval. 
Then,  on  the  other  hand,  though  there  is  clearly  not  the  slightest 
break  in  time  between  the  Upper  Greensand  and  Chalk,  there  is 
almost  an  entire  change  in  fossils.  This  change  in  life  indicates 
no  gap  in  time.  But  the  lithology  of  the  Chalk  indicates  changed 
physical  conditions ;  thus  the  flat  wide  shore  of  the  Greensand  has 
changed  its  place ;  and  the  animals  have  followed  their  *  unhasting- 
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mirwtiug*  iMMne.  And  In  this  change  the  sea  has  deepened ;  and, 
while  the  shore-animals  were  left  aboTe,  a  new  feeding-groand  wa« 
Uraa  opened  to  immigration  Iran  a  new  proTince  and  a  deeper  zone. 

It  is  woffih  notice  that  the  species  of  Gasteropods  and  Cephalo- 
poda which  are  generieaUj  similar  to  those  of  the  Greensand  oocor 
here  only  In  the  lowest  beds  of  the  Chalk;  which  indicates  rather  a 
deeper  none  than  a  changed  province.  In  Mr.  Whitaker's  '  Chalk- 
rock  '  man  J  of  them  reappear ;  and  I  thwefore  regard  the  fiiuna  of 
that  aingniar  stratom  as  the  resolt^  among  other  caoses,  of  a  tem- 
porary mid  partial  npliftlng. 

The  change  from  Shanklin  Sands  to  Ganlt  was  one  of  depression; 
but  from  Gaolt  to  Grreensand  was  upheaval;  and  from  Greensand  to 
Chalk  it  was  depression  again. 


GsoLOOT  or  THS  Hdialatas. 

DB.F.  STOLICZKA  has  recently  commnnicated  to  the  Academy 
of  Sciences,  Yienna,  a  brief  account  of  his  expedition  to  the 
Valley  of  Spiti  and  the  upper  regions  of  the  Himalayan  Chain. 
He  intended  to  traverse  a  part  of  the  province  of  Tchou-Tchon,  but 
this  project  had  to  be  abandoned,  because  the  natives  opposed  the 
passage  of  Dr.  Stoliczka  and  his  companion  traveller,  Mr.  J.  Mallet, 
of  the  Geological  Survey  of  India,  with  the  thirty-six  coolies  and 
ten  soldiers  in  their  service.  The  Himalayas  were  crossed  by  the 
Parang-IA  Pass,*  19,000  feet  above  the  level  of  the  sea,  between  the 
Sotlej  and  the  Indus.  The  geological  end  in  view  was  successfully 
attained.  The  existence  of  nine  different  formations  has  been 
determined  in  the  Spiti  Valley,  where  only  two  were  previously 
known.  The  Silurian  formation  extends  to  the  defile  of  Bhaleh, 
where  it  disappears  beneath  the  Carbokifebous  strata,  easily  recog- 
nized by  their  fossils.  Above  the  latter,  the  formations  succeed  in 
tbe  following  order : — 

1.  Well-developed  Triassic  limestones  with  Halobia  Lommeli^  Or- 
thoeeraSy  AuloctrtUy  Ammonites  of  the  group  Giobosiy  and  numerous 
Brackiopoda. 

2.  Bituminous  limestones,  containing  a  large  thick-shelled  bivalve, 
Megalodus  irtqueter.  These  limestones  represent  probably  the 
Rhastic  series. 

3.  *  Limestones  of  the  Pass  of  Parang-La/  very  analogous  to  the 
Hierlatz  bedsf  of  the  Alps,  rich  in  Brachiopoday  and  containing 
Belemtntes  and  some  rare  Ammonites. 

4.  Black  Shales,  with  concretions,  already  known  by  their  remains 
of  Cephalopoda, 

»  Lat.  33°  N.,  long.  78*>  R 

t  The  Hierlatz  beds  are  of  the  age  of  the  Middle  Lias,  and  contain  fossils 
ehieflj  chamcteristic  of  the  aone  of  Am.  margarikUus, — "R,  T. 
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5.  Yellow  sandy  limestones  with  Avieula  echinata  and  Opis^  pro- 
bablj  equivalent  with  Jurassic  beds  of  Nattheim,*  Wurtemberg. 

6.  Limestone  with  Nodosaria^  DerUalina^  CrisUUaria^  and  fragments 
of  RudisteSf  on  which  are  superimposed  calcareous  marls  with- 
out fossils.  These  deposits  indicate  the  presence  of  the  Creta- 
ceous system,  hitherto  unrecognized  in  the  Chain  of  the  Hima- 
layas, but  known  in  Persia. 

The  expedition  suffered  very  much  by  the  want  of  water  and 
provisions,  as  also  from  the  cold.  The  flora  and  fauna  were  found 
to  be  excessively  poor ;  the  terrestrial  Mollusca  in  the  Spiti  Valley  are 
represented  by  only  three  species  of  Helix^  one  Pupa,  and  a  Limniea, 
—From  •  L'InsHtut;  ApriL  R.  T. 


Some  New  Tertiary  Fossils.    By  Dr.  Loew. 

(ProceediDgs  of  the  Imperial  Geological  Infititute,  Vienna,  Jane  21,  1864.) 

TUESE  have  been  found  in  the  Cerithian  Sands  of  Nussdorf 
(NW.  of  Vienna),  intercalated  between  brackish  plastic  clay. 
Among  them  are  two  species  of  Paludina  (P.  ventrosa^  Mont.,  and 
P,  Bfillicay  Nils.),  both  now  inhabiting  brackish  waters,  the  first  on 
the  coasts  of  the  Channel,  the  other  in  the  Baltic,  and  an  undeter- 
mined species  of  Pupa^  the  first  representative  of  this  genus  hitherto 
found  in  Tertiary  deposits.  With  these  shells  were  found  a  number 
of  seeds  of  a  species  of  CelliSy  of  the  rusty  colour  common  to  all 
organic  remains  preserved  in  the  Cerithian  Sands.  They  are  hollow 
in  their  interior,  fragile,  and  evidently  inferior  in  size  to  those  of 
Celtis  australis  and  Celtis  occidentalis.  The  characteristic  reticula- 
tion of  their  surfaces  being  more  or  less  rubbed  off,  it  is  hardly 
possible  to  state  to  which  of  the  two  living  species,  C.  australis  (a 
native  of  the  European  and  African  coasts  of  the  Mediterranean, 
aUo  said  to  occur  on  the  mountains  of  Tyrol,  Carniola,  Styria,  and 
Hungary),  or  Celtis  occidentalis  (a  native  of  the  south  of  Northern 
America),  they  must  be  referred.  Count  M. 


The  Applications  op  Geology  to  the  Arts  and  Manufactures. 
Being  Six  Lectures  on  Practical  Geology,  delivered  before  the 
Society  of  Arts,  as  a  part  of  the  Cantor  Series  of  Lectures  for 
1865.  By  Professor  D.  T.  Ansted,  M.A.,  F.R.S.  London : 
IIardwicke.     1865. 

rpHE  attempt  commenced  some  years  ago  by  the  Society  of  Arts 
-*-  to  ascertain  and  organize  the  Lecture-giving  power  of  the 
scientific  community  seems  to  have  been  successful  in  some  respects, 
and  to  have  obtained  recognition  of  success  in  a  most  satisfactory 
form.      Tlie  celebrated   Dr.  Cantor,  of  the  E.  L  Medical  Service, 


*  Of  the  age  of  the  Coral-rag.— T.  R. 


ID  Ike  SocMT.  6r  Ar 
tiott  of  iti  ifcierti;  ani  the 

Barak  «■  die  ApplieMm  «f 
Tbe  Iriew  fcr  Iwmhiml.  kvaviw  mhwm^ 
acn  m  Ak  cu— txj,  and  tlie  ptnrer  «f  e^fcibhwig  m  aal^cct  m  a 
popdbr  loffM  fei  fcr  tke  «i»t  pan  mvcrwlf  pwynnkMwJ  to  ibe 
JevBiBg  wmti,  expmeaee  «f  die  kcmcr. 

Am  >  FirnfMiiiBri  GcoJagigt,  Frot  Ansted  itaad>  mmIt  «loae>  boA 

an  GoTenuMttt  oftees^  and  hb 
of  lecoms  ui  wkkk  geological 
aod  not  as  HMdia  ibr  ji>kes. 
His  *Geolflgical  Gtmnp;  pobliihed  in  186QC  coataiaed  eighteea 
•bofter  eawja  oa  wriycia  uiSv  to  tiiose  wkidi  occapj  tke  praseat 
toIobml  Ttan  idan  Ibr  tke  BOit  part  to  sal^eeta  or  ike  dar^  »ch 
aa  waler-aappij,  die  Mamifai  lam  of  ceaMata  and  artificial  Irtoaea* 
foaaii  Ibel,  and  iIm  manwiina  tctwccn  AgricolHire  and  G«okigr. 
The  regular  Tezfr-booka  enaot  be  expected  to  giTe  macb  infor- 
Bttdoo  oa  tbeie  ecoaoaucal  qocstioQa;  fi>r  wbatercr  is  said  f^ 
qaires  frequent  change:  fant  ihej  are  good  soljecia  for  coanes  of 
periodic  lectoRs. 

Agricoharal  Geology  is  jost  nov  nnder  a  dood.  At  the  Rojal 
College  they  inditasmach  as  thej  can  do  to  get  lectnrers  to  conw 
and  diseouae  pcriodicallj  on  pare  science.  Bat  thej  haTO  an  excel- 
knt  resident  Cheaust*  who,  if  he  eajojed  anj  sort  of  relation  to 
the  GoTemment,  might  save  as  from  the  great  cost  of  the  proposed 
works  for  the  mannfartare  of  sulphorett^sd  hvdrogen  in  the  Maplin 
SaDd& 

It  would  seem  time  also  for  GoTemmeot  to  regalate  br  some 
general  principle  the  rights  of  proprietorship  in  Springs.  When 
the  attempt  was  latelj  made  to  tsike  the  head-waters  of  the  Thames 
and  diTcrt  them  into  Sabrina*s  Vallej  (for  the  benefit  of  the  Old 
Indians  who  inhabit  those  parts),  tbe  Conservators  of  the  Thames 
cried  out  lostilj,  and  greatlj  exaggerated  the  loss  of  volume  it  would 
sustain;  bat  it  is  onlj  reasonable  to  respect  Nature's  division  of  the 
country  into  hydrographical  areas^  and  to  allow  the  inhabitants  of 
each  to  make  the  b^t  use  thej  can  of  their  own  rain-fall. 

The  manufacture  of  artificial  stone  has  not  jet  attained  perfec* 
tion.     The  failure  of  Prof.  Kuhlman's  water-glass  led  to  the  expe- 
riments of  Messrs.  Ransome,  who  have  produced  a  porous  material  well 
adapted  for  filtering  other  materials  sharp  enough  for  whetstones  and 
grindstones,  and  artificial  sandstone  in  blocks  of  sufficient  siao  and 
atrength  for  supporting  heavj engines  or  any  other  purposes.  But  they 
have  never  entirely  succeeded  in  freeing  this  stone  from  soluble  and 
deliquescent  salts  which  continue  to  effloresce  from  the  surface,  or 
render  it  damp.     Even  the  process  described  by  Prof.  Ansted  as  the 
last  and  perfectly  successful  has  been  considerably  improved  upon ; 
and  we  trust  now  that  the  *  Stone  Company  (^limited) '  will  only 
need  unlimited  orders  to  attain  equal  success.     As  those  who  road 
Prof.  Ansted*s  remarks  on  cements  are  most  likely  to  deal  with  them 
on  a  small  Bcalcy  we  will  mention,  as  the  result  of  our  personal 
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experience,  that  '  Koman  Cement'  and  'Portland  Cement*  are 
equally  good  in  situations  which  remain  permanently  damp,  but  are 
unsuitable  for  dry  places ;  and  '  Portland  Cement,'  being  caastic, 
is  pleasant  neither  to  the  fingers^  nor  to  the  curly  inhabitants  of  an 
aquarium. 


A  Catalogue  op  the  Collection  of  Fossils  in  the  Museum  of 
Geology,  with  an  Explanatory  Introduction.  By  Thomas 
H.  Huxley,  F.R.S.,  Lecturer  on  Natural  History  in  the  Royal 
School  of  Mines;  and  Robert  Etheridge,  F.G.8.,  Palsontolo* 
gist.     1865. 

T^OR  upwards  of  twenty  years  the  Geological  Surveyors  have  been 
^  carefully  collecting,  sorting,  and  arranging  British  Fossils  in 
such  wise  that,  with  perseverance,  judgment,  and  science,  they  have 
now  obtained  for  the  Nation  so  fair  and  complete  a  Collection  that 
every  successional  group,  and  every  local  development,  of  strata  is 
clearly  illustrated  by  its  organic  remains  in  the  Museum  of  Practical 
Geology,  commenced  by  De  la  Beche  at  Craig's  Court,  since  placed 
in  Jermyn  Street,  and  enriched  with  a  noble  series  of  the  fossils  and 
minerals,  mineral  products,  and  mining  appliances,  not  only  of  Great 
Britain  and  the  Colonies,  but  of  all  other  parts  of  the  world,  as  far  as 
necessary  for  the  purposes  of  a  National  School  of  Mines,  and  one  of 
the  most  careful  and  elaborate  of  Geological  Surveys. 

Descriptive  Catalogues  of  the  Musuem  generally,  and  of  the 
Rock-specimens,  by  Robert  Hunt,  A.  C.  Ramsay,  and  their  assistants, 
have  long  since  appeared,  and  been  reproduced  with  additions;  and 
now  we  have  a  full  Catalogue  of  the  multitude  of  Fossils — ^the  *  Medals 
of  Creation,'  far  more  numerous  than  any  numismatic  series,  far 
more  intricate  in  their  relationships,  often  more  difficult  to  decipher, 
and  as  valuable  to  miners,  farmers,  and  all  who  have  to  do  with  the 
stony  structure  of  the  earth,  as  coins  are  to  the  historian. 

The  care,  knowledge,  and  judicious  discrimination  indicated  by 
the  380  pages  of  well-determined  names  of  so  many  selected  fossils, 
either  collected  by  the  Survey,  or  presented  by  private  geologists, 
arc  associated  with  the  clear-sighted  and  well-applied  philosophy  of 
the  *  Preliminary  Considerations'  on   the   meaning  and   value   of 
Fossils,  and  on  the  study  of  PalsBontology,  or  Science  of  Ancient 
Beings  ;  together  with  a  '  Brief  Exposition  of  certain  principles  of 
Natural  History,'  and  the  *  Applications  of  Natural  History  to  the 
elucidation    of  Fossils    or   Palaeontology,'    including    a   brief  but 
interesting    summary   of   the  geological   history   of  Animals  and 
Plants,  especially  with  reference  to  the  long  persistence  of  several 
orders,  and  the  absence  of  any  definite  proof  of  a  progressive  deve- 
lopment of  animal  and    vegetable  life  having   existed,   as  far  as 
fossils   show.     A  Table  of  the  Classes  and  Orders  of  the  AnimaL 
Kingdom  (excepting  soft  animals),  and  a  Table  of  the  Fossiliferou9 
Rocks,  accompany  this  Preface. 
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Qir  THS  Ri¥XB8  An>  Plains  of  CANTiRBUBTy  New  Zealaitd. 

By  W.  T.  DoTNB,  Esq. 

TN  Bepordng  to  the  Secretary  for  Public  Works,  Christcharch, 
•^  Canterlniry,  New  Zealand,  in  June  1864,  on  liie  selection  of  a 
site  for  a  bridge  over  the  Rakaia,  on  the  prevention  of  further  en- 
eroachment  of  the  Waimakariri  on  Kaiapoi  Island,  and  on  turning  a 
creek  of  the  Bangitata,  Mr.  W.  T.  Doyne*  states  that  these  three 
rivers,  taking  their  rise  high  up  in  the  mountains,  and  chiefly  fed  by 
■DOW  and  glaciers,  are  necessarily  very  fluctuating,  higher  in  summer 
than  in  winter,  and  apparently  more  affected  by  hot  north-westerly 
winds  than  by  rain.  Though  generally  fordable,  they  form*  in  their 
'freshes,*  torrents  of  great  power,  spr^ing  over  shingle-beds  from 
one  to  two  miles  wide^  and  at  places  cutting  new  channels  to  tho 
depth  of  20  feet  In  the  mountains,  for  40  or  50  miles,  each  river 
cuts  oat  and  washes  down  great  quantities  of  boulders,  gravel,  and 
sand,  carrying  it  out  through  the  gorges,  along  the  river-courses,  to 
the  sea;  a  portion  being  deposited  on  the  way,  according  to  tho 
diminishing  force  of  the  stream,  either  from  less  fall  or  increased 
width.  T^  material  in  the  river-beds  is  all  siliceous,  greatly  water- 
worn,  and  in  every  variety  of  size  and  form,  from  impalpable  dust 
to  bonlders  measuring  two  cubic  feet  As  this  shingle  accumulates 
in  the  bed  of  the  stream,  the  water  is  thrown  off  sgainst  the  low 
banks  of  similar  material ;  and  these  being  quickly  undermined,  the 
river  widens  out  until  it  has  no  power  to  carry  forward  any  but  the 
lightest  sand  and  mud.  Thus  barriers  rise  several  miles  in  length, 
raising  the  bed  of  the  river  above  the  banks,  and  making  it  overflow ; 
until  before  long  it  cuts  out  a  new  course,  deepening  and  widening 
it,  until  the  old  course  is  completelj  left  and  restored  to  the  plains ; 
the  new  channel  becoming  tho  true  river.  In  time  this  course  goes 
through  the  same  changes,  and  it  again  is  filled  up.  As  the  plains 
diminish  in  fall  towards  the  sea,  this  tendency  on  the  part  of  tho 
rivers  to  fill  up  their  beds  increases;  and  in  this  way  all  these  rivers 
are  now  so  gorged,  that  they  cannot  move  the  shingle  forward  beyond 
a  point  about  fifteen  miles  from  the  sea.  At  this  point  each  river 
must  now  overflow  its  banks,  and  find  a  vent  in  new  channels,  unless 
prevented  from  so  doing  by  considerable  engineering  works.  The 
rivers  differ,  of  course,  in  their  volume  of  water  and  in  the  fall  of 
their  beds;  but  Mr.  Doyne  arrives  at  this  conclusion,  that,  when  the 
inclination  of  the  river-bed,  composed  of  shingle  and  sand  (as  in  tho 
Rakaia  and  Rangitata),  is  less  than  24  feet  in  a  mile,  the  space  over 
which  these  rivers  can  change  their  courses  must  be  confined  to 
within  half  a  mile  in  order  to  keep  the  course  open.  Where  tho 
river  runs  through  silt  and  clay,  a  much  less  fall  is  required,  as  with 
the  Waimakariri  near  its  mouth.  He  believes  that  the  Canterbury 
Plains,  extending  from  NE.  to  SW.  for  100  miles,  with  a  width  of 
from  30  to  40  miles  from  the  sea-coast  to  the  foot  of  tho  mountains, 
may  be  looked  upon  as  tho  delta  of  these  great  rivers,  having  their 


♦  In  the  *  Press,'  Christchiirch,  N.  Z.,  for  July  1864. 
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mouths  at  the  gorges  where  thej  discharge  their  waters  at  the  moon* 
tain-base ;  and  that  they  have  through  a  long  period  accummulated 
at  least  80  feet  of  detritus  in  these  plains.  Old  river-beds  are 
traceable  on  the  surface,  each  river  having  often  changed  its  course. 
Tlie  Waimakariri  has  be«n  most  changeable,  and  for  a  long  time 
seems  to  have  been  moving  north,  having  within  a  comparatively 
recent  period  traversed  the  distance  of  about  28  miles, — between  the 
Selwyn  and  its  present  course.  These  rivers  are  therefore  only 
doing  now  what  they  have  often  done  before,  and  will  continue  to  do 
until  tlie  mountains  wear  into  hills  and  downs. 

Mr.  Doyne  recommends  a  site  for  the  bridge  above  where  shingle 
and  sand,  raising  the  river-bed  of  the  Rakaia,  make  it  overflow;  he 
recommends  the  overflow  channel  of  the  llangitata  to  be  left  alone ; 
and  he  points  out  also  that  the  Government  had  better  leave  Nature 
to  work  out  her  ends  with  the  other  river,  and  rather  indemnify  the 
farmers  of  Kaiapoi  year  by  year  as  the  land  goes,  than  waste  money 
in  making  a  railway  bridge  in  a  wrong  place,  and  constructing  useless 
works  of  great  magnitude  and  certain  failure. 

There  are  other  points  of  interest  shown  by  Mr.  Doyne.  The 
engineering  plans  referred  to  by  him  seem  to  show  that  the  rivers 
flrst  followed  the  lowest  or  level  course  through  the  plains,  and  that, 
as  they  have  been  choked  with  shingle,  they  have  deviated  at  right 
angles  to  these  linos  of  level  courses,  which  are  25°-.27°  E.  of  mag- 
netic N.  for  the  Rangitata  and  Rakaia,  and  16°  30^  W.  of  magnetic 
N.  for  the  Waimakariri.  Hence  the  direction  of  future  overflows 
can  be  indicated.  Should  the  latter  river  break  its  south  bank,  it 
might  seriously  aflect  Christchurch  ;  but  accurate  levels  have  to  be 
taken  as  a  basis  for  calculations  in  this  matter,  and  would  add  much 
to  a  knowledge  of  the  river's  history.  The  constant  tendency  of 
these  rivers  in  their  changes  to  go  northerly  would  lead  (Mr.  Doyne 
thinks)  to  the  conclusion  that  there  has  been  a  steady  upheaval  of 
the  land  in  the  neighbourhood  of  Banks's  Peninsula  and  south  of  it. 


The  Geology  op  New  Zealand. 

QINCE  1843,  when  Dieffcnbach's  *  Travels  in  New  Zealand' 
O  were  i)ublishod,  nearly  every  year  has  contributed  some  in- 
formation about  the  minerals  and  fossils  of  that  country,  and  about^ 
its  volcanoes,  hot-springs,  glaciers,  gold-flelds,  and  general  geology - 
In  1859,  the  Austrian  circumnavigators,  in  the  *Novara,'  having 
visited  New  Zealand,  one  of  them,  Dr.  F.  von  Hochstett^r,  was  in- 
duced to  spend  some  time  in  a  special  geological  examination  of 
the  Provinces  of  Auckland  and  Nelson;  and  one  portion  of  tho 
results  is  given  in  his  handsome  quarto,  *  Geologic  von  Ncu-Seeland  : 
Jieitriige  zur  Geologic  der  Provinzen  Auckland  und  Nelson 
(Novara-Expedition,  Geologischer  Theil,  I.  Baud,  I.  Abtheilung)/ 
1864,  illustrated  with  six  coloured  geological  maps,  eight  plates  oi* 
views,  and  sixty-six  woodcuts;  whilst  a  Geological  Atlas  and 
Paheontological  Memoirs  (noticed  in  Geological  Magazine,  Vol.  I. 
p.  73)   are    other    portions    of  this    noble    work,   divided    amon^ 
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•evend  cniiient  natanliBka.  Before  then  AncUmnd  had  its  Pro- 
vineuJ  SorrefOTy  Mr.  C.  Heaphj,  at  work,  whose  piHP^n  appeared 
in  the  London  G«4ogieal  Socie^s  Joamal ;  and  Dr.  Jolias  Haast 
•oon  after  entered  the  field  as  Provincial  Geologist  at  Nelson  and 
Canterbnrj ;  and  his  obserrations,  particalarlj  on  the  glaciers, 
BNHrainefiy  moantain-gorges,  and  fcomation  of  tl^  great  ri¥er-fiat8» 
have  been  printed  in  New  Zealand,  Victoria,  and  England.  His 
'Report  on  the  Geologieal  Sunrej  of  the  Province  of  Canterbury,* 
1864;  his  *  Report  on  the  formation  of  the  Canterbury  Plains,*  1864; 
and  ills  remarks  on  the  glacial  conditions  of  New  Zealand  (in  the 
GeAgieal  Soeietj's  Joivnal,  Maj  1,  1865),  are  now  before  as. 
The  Province  of  Olago  also,  one  of  the  first  districts  in  New  Zea- 
land to  supply  geological  information,  through  G.  M.  and  Walter 
Man  tell  (in  tiie  Geological  Society's  Journal),  is  now  being  thoroughly 
examined  by  a  first-rate  geologist,  Dr.  James  Hector,  who  has  already 
supplied  (Gedogical  Soieiety's  Journal,  May  1,  and  the  Geolooi- 
CAi*  MAiOAznnt,  November  1864,  p.  238)  a  succinct  and  masterly 
sketch  of  the  structure  of  the  region  explored  by  him.  His  results 
agree  with  Dr.  Von  Hochstetter's^  and  show  that  the  Three  Islands 
forming  New  Zealand  are  parts  of  one  main  ridge,  formed  of  crumpled 
and  highly  altered  strata,  probably  for  the  most  part  Palaoaoic,  but 
pofldbly  in  part  Lower  Mesosoic;  whilst  some  Triassic,  Jurassic, 
Tertiary,  and  Post-tertiary  strata  form  parts  of  the  flanks,  and  here 
and  thore  lie  at  greater  elevations.  Like  North  America  and  other 
countries.  New  Zealand  is  beautifully  illustrative  of  the  theory  of 
the  formation  of  mountain-ranges  and  continents  by  the  elevatory 
and  metamorphic  action  of  lateral  crush,  arieiog  from  contractions 
on  a  large  scale,  repeated  through  untold  ages. 


Tourist's  Guide  to  Llangollen  and  its  Vicinity,  etc.   By  D.  C. 

Davies.     Third  Edit.    12mo.     1864. 

NOW  that  many  holiday-makers  are  thinking  of  their  intended 
routes  and  excursions,  and  there  is  an  increasing  number  of 
Tourists  who  take  an  interest  in  Geology,  we  may  remark  that  in  the 
little  Guide-book  to  the  neighbourhood  of  Llangollen,  published  by 
Roberts  of  that  town,  there  is  a  satisfactory  attempt  to  explain 
geologically  some  of  the  natural  features  of  the  district  by  one  of  the 
Members  of  the  Oswestry  Naturalists*  Field-club.  Some  of  the 
names  of  the  fossils  are  incorrectly  spelt ;  but  the  geology  is  well 
described ;  and  the  tourist  will  learn  much  from  his  Guide,  if  he  opens 
his  eyes  when  on  the  summit  of  Dinas  Bran,  not  only  to  lights  and 
shadows,  air-distances,  and  such  like,  but  to  the  structural  features  of 
*  the  conical  peaks  of  the  Silurian  hills, — the  battlemented  terraces 
of  the  Mountain-limestone, — the  heatb-elad  moor-like  surface  of  the 
Millstone-grit, — and  the  North  Wales  band  of  the  Coal-measure$t, 
with  its  unmistakeable  surface-signs,  sloping  down  to  and  fringing 
the  New  Red  Sandstone  plains  of  Cheshire  and  Salop.* 
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Geological  Society  of  London.— I.  April  2^ ;  W.  J.  Hamilton, 
Esq.,  President,  in  the  chair.  The  following  communications  were . 
read: — 1.  'On  the  Character  of  the  Cephalopodous  Fauna  of  the 
South  Indian  Cretaceous  Rocks.*  By  Dr.  F.  Stoliczka.  Communis 
cated  by  the  Assistant- Secretary. — In  this  paper  the  author  gave  a 
summary  of  the  more  important  facts  brought  to  light  by  the  exa- 
mination of  the  Cretaceous  Cephalopoda  of  Southern  India,  ^ich 
was  begun  by  Mr.  H.  F.  Blanford,  and  continued  by  himself,  gmng, 
iirst  of  all,  a  brief  notice  of  what  had  been  done  previously  by  other 
observers,  and  a  sketch  of  Mr.  Blanford's  subdivision  of  the  strata 
into  the  Ootatoor  (or  I^wer),  the  Trichinopoly  (or  Middle),  and 
the  Arrialoor  (or  Upper)  groups.  AH  the  genera  charactoristic 
of  European  Cretaceous  faunas  were  stated  to  be  well  represented, 
the  whole  assemblage  having  a  Middle  Cretaceous  aspect.  The 
number  of  species  of  the  different  genera  occurring  in  each  of  the 
three  subdivisions  was  then  given,  as  also  the  distribution  of  the 
groups  of  the  genus  Ammonites^  the  most  striking  and  abnormal 
i'eaturc  being  the  intimate  association  of  three  species  of  that  genus, 
belonging  to  the  Triassic  group  '  Globosi,'  with  true  Cretaceous 
fossils.  Dr.  Stoliczka  then  discussed  the  relation  of  this  Indian 
fauna  to  those  of  the  European  Cretaceous  rocks,  and  illustrated  his 
remarks  by  a  table  showing  the  geological  range  in  India  and  in 
Europe  of  the  species  that  are  common  to  both  areas.  He  came 
to  the  conclusion  that  for  the  present  the  lowest  of  Mr.  Blanford's 
subdivisions  (the  Ootatoor  group)  may  be  considered  to  be  of  the 
ago  of  the  European  Gault ;  while  the  uppermost  (the  Arrialoor 
group)  does  not  seem  to  correspond  to  a  higher  division  thaa 
D'Orbigny's  Senonien. 

2.  *  On  the  Growth  of  Flos  Ferri,  or  Coralloidal  Aragonite.'  By 
W.  Wallace,  Esq.  Communicated  by  W.  W.  Smyth,  Esq.,  F.R.S., 
Sec.  G.S. — The  author  first  described  the  physical  features  of  the 
Mountains  in  Westmoreland,  and  endeavoured  to  show  that  they 
bore  certain  relations  to  the  geological  structure  of  the  country,  and 
that  the  number  and  size  of  the  joints  varied  with  the  elevation  of 
the  rocks,  and  their  position  in  relation  to  the  valleys.  After  the 
formation  of  the  joints,  the  minerals  occurring  in  the  veins  in  their 
neighbourhood  were  stated  to  be  acted  upon  by  decomposing  agents, 
and  it  was  therefore  inferred  that  the  amount  of  decomposition  in 
veins  and  in  rocks  is  proportional  to  the  amount  of  their  elevation 
above  the  sea. 

Mr.  Wallace  then  stated  that  Aragonite  is  produced  only.after  the 
strata  are  traversed  by  joints,  and  that  the  branched  Aragonite  very 
rarely  occurs,  being  found  only  in  caverns  and  old  workings.  Two 
of  these  caverns  have  come  under  his  notice,  and  were  described 
in  detail ;  one  of  them  is  in  the  north  vein  of  the  Silver  Band  Mine, 
and  the  other  near  one  of  the  principal  veins  of  the  Dufton  Fell 
Mine.     Finally,  he  discussed  the  causes  and  conditions  necessary  to 


ReparU  and  Proceedings.  273 

tlie  formatum  of  this  Coralloidal  Aragonite,  and  came  to  the  con- 
elasion  that  the  theory  of  a  circulation,  through  the  pores  of  the 
spar,  of  fluids  holding  its  component  parts  in  solution  is  the  only 
one  that  harmonises  with  the  varied  phenomena  observed  in  the  two 
caverns  he  had  described. 

8. '  Notes  on  presenting  some  Rhomboidal  Specimens  of  Tronstonct 
he:  Bj  Sir  J.  P.  W.  Herschel,  Bart.,  K.C.H.,  F.R.S.,  F.G.S.,  &c 
With  a  x^ote  by  Captain  T.  Longworth  Dames.  Communicated  by 
Sir  C.  Lyell^  Bart.,  F.R.S.,  F.6.S. — Most  of  these  specimens  came 
IWnn  a  quarry  at  Clanmullen,  near  Edenderry,  King's  County,  and 
the  remainder  from  the  Colllngwood  Quarry,  in  the  Weald  of  Kent. 
The  Irish  specimens  are  siliceous,  containing  some  oxide  of  iron 
and  a  little  manganese,  and  are  homogeneous  throughout  They  all 
agree  in  the  sharpness  of  definition  and  the  exact  parallelism  and 
evenness  of  the  flat  surfaces ;  but,  like  those  from  ^e  Weald,  they 
are  not  constant  in  form  or  sise,  and  sometimes  are  very  irregular 
in  angle  and  in  the  parallelism  of  opposite  sides.  The  Wealden 
specimens,  however,  are  all  closed  boxes,  each  containing  a  rhom- 
boid of  hardened  sandstone,  the  outer  case  being  highly  ferruginous 
—in  faet»  the  'Ironstone  of  the  Weald.'  Sir  John  Herschel  endea« 
voured  to  account  for  the  formation  of  the  boxes,  and  Captain 
Dames  added  a  Note  stating  the  circumstances  under  which  the 
Irish  specimens  occur. 

IL  May  10,  1865  ;  W.  J.  Hamilton,  Esq.,  President,  in  the  chair. 
The  following  communications  were  read: — 1.  *0n  the  Azoic  and 
Palaeozoic  Rocks  of  Southern  New  Brunswick.'  By  G.  F.  Matthew, 
Esq.  Communicated  by  Dr.  J.  W.  Dawson,  F.R.S.,  F.G.S.— After 
briefly  narrating  the  History  of  the  Geology  of  the  region,  the  author 
described  each  of  the  formations  successively  in  detail ;  namely,  the 
Lauren tian  (Portland  series),  Huronian  (Coldbrook  group).  Lower 
Silurian  (St  John  group),  Upper  Silurian,  Middle  and  Upper  De- 
vonian (including  the  Bloomsbury  group,  Little  River  group,  and 
Mispeek  group),  Lower  and  Upper  Carboniferous.  The  only  im- 
portant hiatus  is,  therefore,  that  wherein  the  Trenton  Limestones 
and  Hudson  River  Shales  should  fall,  and  those  formations  probably 
form  part  of  the  Lower  Silurian  rocks  already  known.  Mr.  Matthew 
then  stated  that  it  is  now  a  well-established  fact,  that  throughout 
Palaeozoic  time  the  centre  of  the  North  American  continent  was 
comparatively  stable,  the  whole  series  of  formations  being  found  in 
continuous  and  conformable  succession,  from  the  base  of  the  Silurian 
to  the  summit  of  the  Permian.  The  stratigraphical  peculiarities  of 
the  several  formations  in  regard  to  their  mutual  relations  were  next 
described ;  and  the  author  inferred  the  existence  of  at  least  three 
breaks,  and  possibly  a  fourth  (between  the  two  sections  of  the  Car- 
boniferous system)  in  the  Palseozoic  series  of  Acadia;  namely,  be- 
tween the  Huronian  and  the  Silurian;  between  the  Lower  and  Upper 
Silurian,  and  between  the  '  Lower  Devonian  and  Upper  Silurian,' 
and  the  '  Middle  and  Upper  Devonian.' 

2.  *  Results  of  Geological  Observations  in  Baden  and  Franco- 
nia.'    By  Dr.  F.  Sandberger,  For.  Corr,  G.S.     Communicated  by  the 
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President. — In  this  paper  Dr.  Sandberger  communicated  the  results 
he  ha8  arrived  at  by  the  study  of  the  Palsozoic,  Triassic,  and  Jurassic 
Beds  of  Baden  and  Franconia.  The  so-called  '  transition  formation ' 
of  the  Black  Forest  he  had  previously  ascertained  to  he  Lower 
Carboniferous ;  it  is  immediately  succeeded  by  the  strata  of  Berg- 
httupten  near  Offonberg,  which  also  occur  in  Alsace.  Near  Oppenau 
occurs  a  species  of  Pterophyllumy  three  feet  long,  which  affords  a 
now  proof  of  the  close  connection  between  the  Paleozoic  and  Triassic 
floras  ;  and  to  this  fact  may  be  added  the  discovery  of  a  true  iS^At- 
zopteris  in  the  Letten-coal  of  the  Trias  near  WUrzburg.  This  con- 
nection Dr,  Sandberger  also  considers  more  perceptible  in  the  fauna 
than  has  hitliorto  been  supposed.  Tlie  Wellenkalk,  Muschelkalk, 
and  Letten-coal  appear  better  developed  in  Franconia  than  else- 
where in  Germany,  and  the  clearness  of  the  stratification  leaves  no 
doubt  about  the  order  of  succession.  Amongst  the  results  of  a  com- 
parison of  the  Thiiringian  and  Swabian  types  with  those  nearWiirz- 
burg  is  the  discovery  of  the  fauna  of  Recoaro  and  Mickelschiits  in 
the  Middle  Wellcnkalk ;  and  the  author  remarks  that,  as  the  rocks 
of  the  Alpine  so-called  Muschelkalk  entirely  agree  with  the  Wel- 
lcnkalk of  his  district,  that  rock  ought  henceforth  to  be  called  Wel- 
lcnkalk ;  for  no  representative  of  the  true  (Upper)  Muschelkalk  has 
hitherto  been  observed  in  the  Alps.  The  Jurassic  rocks  occurring 
in  Baden  he  refers  to  the  Cornbrash  and  the  Inferior  Oolite. 

3.  *  On  the  Changes  rendered  necessary  in  the  Geological  Map  of 
South  Africa^  by  recent  discoveries  of  Fossils.'  By  Dr.  R.  N.  Ru- 
bidge,  F.G.S.  (See  also  Gkol.  Mao.,  No.  V.  p.  232.)  Dr.  Rubidge 
iirdt  called  attention  to  a  former  paper,  in  which  he  pointed  out  the 
occurrence  of  horizontal  beds  of  sandstone  resting  on  the  upturned 
edges  of  gneiss,  and  continuous  with  inclined  sandstone  of  like 
kind  interstratiiied  with  gneiss.  He  therefore  conjectured  that  the 
Clay-slate  and  Bokkeveldt  Schist,  which  Bain  considered  distinct, 
belonged  to  one  formation,  that  they  are  of  the  same  age  as  the 
gneiss,  and  that  the  '  Carboniferous  rocks '  of  the  Eastern  province 
were  not  separable  from  the  Clay-slate,  which  Mr.  Bain  hiid  called 
'  Primitive  Clay-slat^.'  It  follows  from  this  that,  if  the  clay-slate 
proved  Devonian,  as  Dr.  Rubidge  believed  it  would,  the  horizontal 
quartzite  must  be  much  newer,  and  probably  an  outlying  mass  of  the 
Dicynodon -rocks.  He  explained  these  phenomena  by  supposing  that 
rocks  of  widely  different  ages  had  been  metamorphosed  into  masses 
having  the  same  mineralogical  characters.  The  discovery  of  certain 
fossils  has  lately  verified  the  conjecture  respecting  the  Devonian  age 
of  the  Clay-slutes  and  Bokkeveldt  rocks ;  and  Dr.  Rubidge  therefore 
infers  that  the  rest  of  the  old  rocks  are  of  the  same  age.  Finally, 
the  discovery  of  a  Calamite  in  the  sandstone,  not  unlike  some  s|)eci- 
meus  belonging  to  the  fame  genus  found  in  the  Dicynodon-rocks* 
renders  the  probability  of  the  truth  of  the  second  conjecture  very 
great. 

Royal   Geological   Society  ok  Ikeland.  —  May  10th  ;    G- 
Sanders,  Esq.,  in  the  chair.<— Mr.  Jukes  read  a  paper  entitled  Notes 
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far  a  Omnarimn  hiween  lft«  Roekt  of  the  Sauih-weii  of  Ireland  and 
Ao9e  of  jfibrik  Deoon  and  ofEkenisk  Pnuna  in  tko  neigkbourkood 
of  CM&ntu  Mr.  Jakes  gave  a  sketch  of  the  structure  of  the  South 
of  IrelABd,  with  especial  reference  to  the  determination  of  the  age 
of  the '  C^boniferous  Slate,*  and  pointed  out  that  in  the  south- 
eastmi  eoanties  the  great  Carboniferous  Limestone  and  its  under- 
lying  black  shale,  or  '  Lower  Limestone  Shale'  (transitional  fVomthe 
Old  Bed  Sandstone  to  the  Limestone,  and  from  20  to  800  feet 
thick),  were  together  the  equivalent  of  the  *  Carboniferous  Slate* 
(finmi  1,000  to  6,000  feet)  and  the  included  *  Coomhola  Grito  *  of  the 
Sooth-western  counties.  The  'Carboniferous  Slates  *  are  composed  of 
blaek  shales  (often  slaty  by  cleavage)  and  grey  grits ;  the  '  Coomhola 
Gritfl^  are  sometimes  local  sandstones,  but  occasionally  2,000  to  8,000 
f«»t  thick  in  the  lower  part  of  the  Carboniferous  Slates.  Mr.  Jukes 
referred  to  the  published  *  Explanations*  of  the  Geological  Survey 
Map  (sheet  187,  8m}.,  and  sheet  192),  in  which  he  had  described  the 
Geology,  and  Mr.  Baily  the  Fossils,  for  proofs  of  the  'Carboniferous 
Slate*  and  '  Coomhola  Grits  *  being  contemporaneous  with  the  '  Car- 
boniferous Limestone^'  resting,  like  it,  on  the  Old  Red  Sandstone, 
and  covered  by  the  Cosl-measures.  He  believed  that  they  were 
formed  in  one  and  the  same  sea  ;  mud  and  sand  being  deposited  in 
one  part,  while  limestone  was  being  produced  in  another  by  the 
growth  of  marine  animals,  especially  by  forests  of  Encrinites.  In 
North  Devon  Mr.  Jukes  recognises  the  'Carboniferous  Slates'  and 
'Coomhola  Grits,*  with  characters  identical  with  those  of  Ireland, 
and  passing  under  Coal-measures  identical  with  those  of  Cork, 
Kerry,  Limerick,  and  Clare,  which  rest  ou  thick  Carboniferous 
Limestone.  So  also  near  Coblentz  Mr.  Jukes  was  struck  with  the 
remarkable  identity  of  the  so-called  *  Devonian '  rocks  with  the  '  Car- 
boniferous Slate '  of  Cork,  and  with  the  presence  of  red  and  yellow 
sandstones  like  the  Upper  Old  Red  of  Ireland,  whilst  the  Posidono- 
mya-beds  with  their  coaly  seams  reminded  him  of  the  base  of  the 
Irish  Coal-measures. 

The  Rev.  Prof.  S.  Hauqhton  welcomed  Mr.  Jukes's  paper  as 
substantiating  the  opinions  of  Irish  Geologists,  especially  as  to  the 
non-existence  of  a  'Devonian  System.' — Mr.  W.  H.  Baily  re- 
marked that  the  limestones  of  Plymouth,  Newton-Bushell,  &c.,  had 
no  equivalent  in  Ireland,  though  thoy  had  in  Nassau ;  and  they 
might  still  be  regarded  as  '  Devonian,'  being  passage-beds  between 
the  Silurian  and  Carboniferous  systems. 

Mr.  Scott,  on  behalf  of  Dr.  Carte,  exhibited  a  specimen  of  nn 
antler  oi  MegaceroBy  with  the  impression  of  a  cannon-bone  on  its 
palm;  and  two  jaws  of  the  same  animal,  which  had  also  rubbed 
each  other  by  fortuitous  juxtaposition  in  the  marl.  These  were 
from  Limerick,  where  Mr.  Hinckley  had  also  found  the  specimens 
formerly  described  (Geol.  Mag.,  No.  XI.  p.  216.) 

Edinburgh  Geological  Socibtt.  —  April  6 ;  David  Page, 
F,R.S.E.,  F.G.S.,  Vice-president,  in  the  chair. — Mr.  John  R.  S. 
Hdmteb  read  a  paper  On  the  Carboniferous  Limestones  of  Carluke^ 
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and  their  Fossils,  ^hich  was  illustrated  by  vertical  sect  ions  and  a 
lurge  suite  of  specimens  from  the  district.     After  describing  the 
principal  physical  features  of  Carluke  Parish,  which  is  about  8  miles 
long  by  4^  broad,  Mr.  Hunter  mentioned  the  occurrence  of  a  very 
extensive  fault  in  Braidwood  Gill,  of  80  fathoms,  which  brought 
down  the  Cannel-  or  Lesmahagow  Ghis-coal  to  the  horizon  of  the  '/Vo- 
ductus  giganteus  Limestone.'    He  then  subdivided  the  group  of  Car- 
boniferous Limestones  in  his  parish  into  three  series;  namely,  (1)  the 
Lower  Carboniferous  Limestone,  or  Mountain-limestone,  embracing 
strata  from  the  'P.  giganteus  Limestone  '  to  the  *Zt7?^tt/a-limestone ;' 
(2)  the  Middle  Coal-measures,  from  the  Gas-  or  Cannel-coal  to  the 
strata  immediately  above  *  Carluke  First  Coal ;'  and  (3)  Upper  Car- 
boniferous Limestone,  from  the  '  Climpey  Limestone '  to  the  strata 
above   the   '  Gair  Limestone;'   the   whole   being   upwards   of  130 
fathoms  in  thickness,  and  having  as  superincumbent  strata  the '  Upper 
Coal-measures,'  comprising  the  Ell,  Main,  Splint,  and  other  Coals; 
while  the  Lower  Coal-measures,  again,  come  below  the  '  P.  gigan^ 
teus  beds,'  and  extend  to   below  the   '  P.  punctatus  beds.'      The 
limestones  themselves  above  the    *P.  giganteus  Limestone'  were 
generally  persistent,  and  could  be  recognized  in  different  and  wide 
localities  in  the  West  of  Scotland,  showing  their  great  horizontal 
extent.     In  his  own  parish  there  was  abundance  of  limestone  to  last 
for  ages,  for  all  practical  purposes.     He  then  proceeded  to  notice 
the  various  fossil  contents  of  the  different  beds  of  limestone,  and 
accompanying  shales  and  ironstone-bands,  in  an  ascending  order. 
The  first  remains  we  come  to  above  the  Old  Red  Sandstone  ar© 
specimens  of  Lingula  niT/iiloides,  a  cast  of  a  Bellerophon,  and  somo 
indistinct  Plant-remains,   found   by   Dr.   Selkirk,   of  Carluke,    iii. 
ironstone-nodules  33  feet  above  the  Old  Red.     Then  in  the  ^P.  punc- 
tatus beds  '  of  the  Lower  Coal-measures  have  been  lately  found  new 
forms  of  Entomostraca — LeperditiOy  Bairdia,  Cythere^   Beyrichia^ 
and  others,  now  being  examined  by  Prof.  Jones  and  Mr.  Kirkby. 
The  *  Main  Post  Limestone '  alone,  which  is  not  more  than  from  four 
to  six  feet  thick,   has  yielded  upwards  of  160  genera  and  species, 
including  many  new  and  rare  forms.     Owing  to  the  occurrence  of 
fissures  in  this  limestone,  the  sides  of  which  seem  to  be  water-worn, 
the  *  Main  Post'  is  in  some  places  decomposed,  and  reduced  to  a  very 
soft  and  friable  state.     When  in  this  state,  fossils  are  more  easily 
found  in  it,  and  many  new  species  have  thus  been  added  to  science* 
Among  these  are  some  new  Entomostraca  provisionally  named  by  Prof.- 
Jones  and  Mr.  Kirkby — Leperditia  Armstrongiana^  Kirkbya  Per'^ 
miana,  Bairdia  grandis,  B,  brevisy  B,  gracilis^  and  15  others:  also 
a  few  Foraminifera,  the  first  discovered  in  Scottish  Carboniferous^ 
strata.     Among  the  rarer  species  of  Mollusca  are  Retzia  radialis^ 
Spirifera  pinguis^    Camnrophoria  globulinay    Chonetes   polita^    C- 
Buchiana^  Productus  Deshayesianus,  Conocardium  armatutn^  Arc(^ 
Lacordairiana,  Pleurotomaria  aitiritfata,  Trochus  lepidus,  posterior 
plate  of  a  Chiton  (rarely  found  in  British  Carboniferous  strata),  Por^ 
cillia  amiata,  Nautilus  ttiberculatus,  and  interiors  of  Athyris  am^ 
bigua,  Spirifera  duplicicosta^  Productus  aculeatuSy  and  P.  mesolobus^ 
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Of  the  last  two  thcso  aro  the  first  interiors  found,  and  have  been 
identified  by  Mr.  Tbomafl  Davidson,  F.U.S.,  F.G.S.  Mr.  Hunter 
also  exhibited  fine  remains  of  Gyrolepis  liankini  from  shiile  below 
the  'Main  Post  Limestone,'  and  from  the  'Kuo*8  Gill  beds.*  Besides 
the  above,  there  were  exhibited  several  ]>olishcd  sections  of  Lithe- 
stroiion^  Alveolites^  &c.;  also  several  specimens  of  Serpulites  car- 
bonariuSf  Spirorbis  globosus^  Entomoconchus  Scouleri,  and  the  Trilo- 
bite  Griffithides  mesotuberculatus  of  slightly  varied  forms,  all  from 
the  prolitic  *  Main  Post  Limestone.'  The  only  Fish-remains  found  in 
this  limestone  are  fragments  of  Petaloilus  Hastingsire^  Rhizodus 
Uibberti,  Cochliodus  magnus,  another  s]>ecies  of  Coc/iUodus,  and  a 
Pceciiodus,  Only  one  specimen  of  Productus  giganteus  was  found  in 
the  'Main  Post  Limestone,'  showing  that  the  s]>ecies  was  dying  out, 
while  only  23  fathoms  lower  down  it  is  found  in  great  abundance. 
Above  Kae's  Gill  ironstone,  coprolites  are  found  which  have  yielded 
many  minute  bivalved  Crustacea,  one  coprolite  alone  having  yielded 
300  tipecimens  of  a  new  species  named  by  Prof.  Jones  and  Mr.  Kirk  by 
Cypridina  Bankineana,  after  Dr.  Kankine  of  Carluke,  who  has 
already  added  many  new  forms  to  the  list  of  species  from  this 
locality. 

Geological    Society    of    Glasgow.  —  L   March   30;  E.   IL 
Wiinsch,  E^q.,  Vice-president,  in  the  chair. — 1.  Alexander  Brysox, 
£sq.,  F.K.S.E.,  read  a  paper  On  (he  Insufficiency  of  the  Evidence 
adduced  by  Sir  Charles  Lyell*  to  prove  the  Upheaval  of  the  Shores 
of  (he  For(h  shice  the  Roman  Period.      He  said,  that  all  the  geolo- 
gists who  had  written  on  the  subject  appeared  to  have  gone  into  its 
investigation  to  support  the  views  of  Maclaren,  who,  though  un- 
equalled in  Scotland  us  a  topographical  observer,  had  made  a  series 
of  mistakes,  only  from  his  non-acquaintance  with  general   natural 
iiistory — the  habits   of  marine  life   in  particular.     Chambers    and 
Oeikie  had  also  formed  erroneous  conclusions  from  a  like  want  of 
preparatory  study ;  and  Sir  C.  Lyell  had  become  the  advocate  of  a 
t.heory,  suggested  by  partial  and  in  some  cases  hurried  examination 
of  phencmiena,  which  a  careful  verification  might  have  convinced 
Iiim  were  not  only  utterly  inadequate  to  sustain  it,  but  were  in  many 
instances  quite  adverse  to  it.     Mr.  Bryson  referred  at  considerable 
length  to  the  various  phenomena  adduced  by  Sir  C.  Lyell  and  the 
gentlemen  he  had  quoted,  in  sup])ort  of  their  views,  and  stated  the 
^'esults  of  repeated  investigations  of  them  by  himself  and  Dr.  Bain, 
^wliicli  ])roved  that  these  were  not  caused   by  any  upheaval  of  the 
shores  of  the  Forth,  but  solely  by  the  deposition  of  detritus  from  the 
various  rivers  flowing  into  the  Firth,  aided  by  the  action  of  tides  and 
storms.    The  large  deposit  of  Oyster-shells  near  Inveravon,  60  feet 
above  the  present  high-tide  level,  he  attributed  to  a  very  higli  tide 
and  storm-waves  in  the  year  1766,  referred  toby  Boece  in  his  ^  I  lis- 
teria  Scotorum,'  which   had  caused  a  great  inundation,   destroyed 
many  villages,  laid  waste  the  district,  and  occasioned  a  great  loss  of 


*  In  the  third  chapter  of  Lis  '  Antiquity  of  Man.' 
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life.  In  conclusion,  Mr.  Brjson  remarked,  m  a  carious  cireamstance^ 
that  the  advocates  of  the  upheaval  theory  have  never  sought  for  con* 
firmation  of  it  on  the  rockj  shores  of  the  many  islands  of  the  firth. 
2.  Mr.  Jakes  W.  Younq  read  a  paper  On  the  Presence  of  Magnesia 
in  Rocks. — After  some  remarks  on  the  occurrence  and  distribution  of 
magnesia  and  carbonate  of  magnesia  in  the  crust  of  the  earth,  he  said 
that  he  had  been  for  some  time  past  engaged  in  examining  some  of  the 
local  limestones,  and  found  that  there  are  very  few  which  do  not  con- 
tain at  least  considerable  traces  of  it.  In  Campsie,  Ballagan,  and 
Auchenreoch  -Glens,  and  at  Loch  Thom,  Renfrewshire,  a  formation 
occurs,  known  as  the  *  Ballagan  Beds.'  They  consist  principally  of 
thin  layers  of  limestone,  alternating  with  beds  of  a  bluish-grey  shale. 
A  few  remains  of  Plants  and  scales  of  Fishes  have  been  found  in  a 
sandstone  of  the  group.  They  are  considered  to  be  the  lowest  beds 
of  the  Carboniferous  formation.  The  following  table  gived  the 
result  of  the  analysis  of  the  limestones  from  the  various  localities. 
The  general  composition  of  the  whole  of  them  is  similar  to  that  of 
No.  1.  They  are  of  various  shades  of  grey,  are  compact  and  amorphous, 
streak  white.  The  colour  is  owing  partly  to  protoxide  of  iron,  and 
partly  to  organic  matter.  Where  exposed  to  the  air,  a  reddish  tinge 
is  produced,  owing  to  the  peroxidation  of  the  iron. 


1 

2 

3 

4 

5 

6 

Sp.  Gr.  at  16°-5  C. 

, 

2-77 

2-76 

InKTjluble,  principal]  J  Claj  and 

Sanil          .... 

17-2 
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12-48 

17-88 

11-48 

6-44 

Alumina        .... 
Protoxide  of  Iron 

1-84 
4-30 

[  not  estimated 

— 

— 

Limo     ..... 

30-24 

2306 

26-96 

25-31 

42-30 

3000 

M»ij?n<»Hla       .... 

11-49 

13-36 

16-64 

14-76 

616 

18-36 

Curbunic  Acid 

34-60 

— 

— 

— 

99-67 

— 

— 

— 

— 

No.  1,  from  Campsie  Olcn,  Stirlingshire. 

2,  „     GartsLukc  Glen,  Dumbartonshire. 

3,  ,,    Loch  Thorn,  Renfrewshire. 

4,  „    Ballagan  Glen,  Stirlingshire. 

5,  M  »f  tt  ri  A  red  variety ;  eflferresced  freely  with 
dilute  hydrochloric  acid ;  in  the  grey  limestones  the  effervescence  was 
somewhat  feeble. 

6,  Limestone  under  trap,  Shields'  Bum,  Campsie. 

Another  limestone,  of  Old  Red  Sandstone  age,  which  occurs  at 
Balgair  Moor,  Fintrj,  contains  a  large  proportion  of  carbonate  of 
magnesia. 


»i 


i» 


»f 


** 


»» 


Carbonate  of  Lime   . 
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Insoluble  .... 
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Bemnrfcs  on  the  theorien  respecting  the  dcrfooiftixtttion  of  lime- 
•tonen,  and  on  roeks  and  aunerab  eontaining  silieate  of  magneaia» 
eottduded  this  interesting  paper. 

IL  April  10th  (see  Gbouwical  If  agazive  for  Maj,  p.  219X  Mr. 
G.  SoxKBTiiXB  read  a  paper  Om  ike  Geoio^fieai  FeaimrtM  of  ike 
Commirp  arammi  JermmUemt,  resaarfcing  thai  a  huh  eeatral  traet  ^ 
limestone  runs  north  and  sooth  near  the  eentre  ofPalestine,  forming 
the  water-shed  of  tlie  eoontij  abont  two  miles  westward  of  Jenua- 
lem.  Acoording  to  Ljneh,  it  is  2^700  feet  above  the  Ifediterrsneaa 
on  the  west;  and  on  the  east  it  rises  4,000  feet  abore  the  Jordaa 
▼allejr  and  Dead  Sea.  The  hUls  of  Jerusalem,  abont  600  feet  high, 
consist  of  Lower  Cretaeeons  limestone^  white,  flat-bedded,  in  lajers 
of  varions  thicknefusee,  containing  fltnt-nodales,  and  excarated  for 
tombs,  and  sabterranean  quarries  and  water-tanks.  These  bills  and 
their  intenreDing  Tsllejs  bare  eridentlj  been  shaped  oat  of  the  old 
limestone  tabl€}-land  bj  tbe  denuding  power  of  water,  acting  daring 
long  periods,  and  long  before  the  time^  of  bi*torj  or  tradition. 

III.  The  Ust  Montblj  Meeting  of  this  Sociec/s  Winter-cession 
was  held  in  their  Hall,  Andersonian  Cniversitj,  April  13th ;  Rer.  H. 
W.  Crosekej  in  the  chair.— Mr.  James  Tbom£OX  exhibited  and  de- 
scribed a  fine  collection  of  Corals  from  the  Lower  Carboniferoas  strata 
of  Linlithgowshire,  Lanarkshire,  and  Ajrshire.  Mr.  Tbomson  sUted 
that  there  were  upwards  of  fortj  species,  chieflj  of  the  genera 
Uihodendron,  LUkoeirotkm^  CyiMikophylluwi^  CyaihopM,  and  Clwo- 
pkyilum^  their  etructore  being  shown  bj  numeroos  polished  lon- 
gitudinal, diagonal,  and  cross  sections.  —  Mr.  Avdbew  Ahmous 
exhibited  a  collection  of  Fiah-remains  from  the  Carboniferoas  strata 
of  the  West  of  Scotland,  including  fine  remains  of  Megaliehihye 
HibbertL,  and  an  nndcr^ribed  species  of  the  same  gena« ;  of  Rhizodus 
sauroides,  and  of  Cochliodus,  PeialodvSf  and  Ctenodms^  all  of  which 
were  briefl  j  described. — ^Tbe  Secretary  exhibited  a  specimen  of  Pel- 
tocaris  aptychaides  (Salter;,  a  small  Phyllopod  Crustacean,  from  the 
Graptolite-shale  of  Mofiat. — A  section  of  the  Carboniferous  beds 
overljing  the  Old  Red  Sandstone  at  Cariuke  was  exhibited  bj  Mr. 
HuxTEB,  Braidwood. — Dr.  Bbtce  read  a  psper  entitled  Xoiee  on 
the  Earikquake-DiUrict  of  the  County  of  Perth. — ^The  Chairxax, 
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in  closiDg  the  present  series  of  Monthly  Meetings,  congratulated  the 
Society  on  the  value  of  the  papers  read,  and  on  the  genuine  scien- 
tific worth  of  the  proceedings,  of  which  he  offered  a  succinct  and 
interesting  resume. 

Dudley  and  Midland  Geological  Society. — On  April  4th, 
Mr.  Silas  Bowkley,  F.G.S.,  in  the  chair,  Mr.  Henry  Johnson  read  a 
paper  entitled  Suggestions  as  to  t/ie  Means  of  extending  the  South 
Staffoidshire  Coal-field.     This  was  a  continuation  of  a  paper  com- 
municated to  the  Society  in  1863,  mainly  referring  to  the  extended 
working  of  the  coal-field  in  the  direction  of  Birmingham  and  Hales- 
owen.    Since  the  reading  of  the  last  paper  five  new  sinkings  have 
been  commenced  in  that  district ;  namely,  by  Messrs.  King  and  Co., 
Cradley  Park  ;  Swindell  and  Co.,  Homer  Hill ;  George  Pell  and  Co., 
Wassell  Grove ;  New  British  Iron  Company,  Hawne  ;  and  J.  8. 
Dawes,  Manor  Farm,  Halesowen.     It  is  calculated  that,  if  these 
sinkings  are  successful,  at  least  4,000  acres  will  be  added  to  the  pro- 
ductive area  of  the  coal-field.     The  district  between  South  Stafford- 
shire and  the  Shropshire  Coal-field,  covered  with  Permian  and  New 
Bed  Sandstone,  occupies  an  area  of  3o7  square  miles,  or  222,000 
acres.   This  vast  tract  is  bounded  on  the  east  by  the  South  Stafford- 
shire  west<Tu  Boundary -fault,  which  is  a  down- throw  cast,  and 
brings  in  the  Permian,  with  the  Coal-measures  dipping  underneath. 
On  the  Shropshire  side  this  tract  is  bounded  by  a  line  of  fault,  which 
is  a  down-throw  east.     On  the  whole,  the  geological  conditions  of 
the  Shropshire  side  are  quite  analogous  to  the  South  Staffordshire 
district, — the  Permian  resting  unconformably  on  the  edges  of  the 
Coal-measures.     Perhaps  the  most  convenient  place  for  proving  this 
district  would  be  near  the  Great  Western  Railway  at  Albrighton.  A 
bhaft  of  12  or  14  feet  in  diameter  might  be  put  down  600  to  700 
yards  for  a  sum  not  exceeding  jS40,000.    This  might  be  raised,  if  the 
landowners  of  the  district  would  subscribe  *ls,  6d,  per  acre  upon 
110,000  acres.     The  smaller  owners  might  thus  be  left  out,  and  still 
sufiicient  money  be  raised ;  and  the  proof  might  be  made  in  three 
years.     The  author  could  speak  with  confidence,  from  the  fact,  that 
at    his   suggestion  some   such    project    has   been  adopted   in    the 
south  end  of  the  Coal-field,  and  is  answering  every  expectation. 
The   subscribed   capital  would  of  course  be  returned  if  the  trial 
proved  successful.     The  whole  business  might  be  managed  by  a 
committee  consisting  of  landowners  and  coal-  and  iron- masters,  with 
an  efficient  staff  of  practical  and  energetic  officers.     If  the  Coal- 
measures  of  South  Stafibrdshire  should  be  proved  to  extend  under 
this  area,  the  yield  is  estimated  at  two  thousand  millions  sterling, 
and  the  landowners'  royalties  would  amount  to  one  hundred  millions 
sterling.     This  district  is  four  times  the  area  of  South  Staffordshire. 
These  suggestions  will  probably  be  ridiculed  as  purely  visionary; 
but  the  practical  value  of  the  Cannock-Chase  Coal,  the  Riverstone 
Hiematite,    the  Northampton   Iron-ore,  the   North- Welsh    Cannel, 

the  Cleveland  Iron-ore,  were  all  pooh-poohed  in  their  tuni. The 

jioxt  paper  was  read  by  Mr.  S.  Allport,  Birmingham,  On  the  Dis~ 
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^  OvfwJe  JZflMMt  m  MM  of  Ift  e  Upper  SOmrum  Boeks. 
The  pucr  idmted  Co  two  beds  of  the  Upper  Silarian  fleriefl» — Ihe 
Wenkn  or  Lower  SiaK  and  ^^  Lower  Ladlow  or  Upper  Shale. 
These  are  strata  of  the  same  li  thologieal  character,  both  bei  ng  deep- 
tea  fiaraHitioiis;  and,  as  fitf  as  we  can  jodge^  thej  were  deposited 
aader  siauLv  drewnstaneea.  As  they  are  everywhere  found  to  be 
eonformabie  widi  the  intenrening  Wenlock  Limestone,  and  eonae- 
qoently  widi  emtk  other,  thej  appear  to  form  one  eontinnons  series. 
Though  these  beds  hare  been  repeatedly  described,  we  are  yet 
without  any  complete  luU  of  the  fossils  of  each  bed.  The  lists  in 
the '  Silarian  System'  are  thirty  years  old,  and  are  consequently  out  of 
date.  In  these  tables  only  two  species  of  Trilobites  are  given 
for  the  Wenlock  Shale,  and  for  the  Lower  Ladlow  only  threes  of 
which  one  is  wrongly  placed,  and  one  common  to  both  measures. 
There  are  thus  only  three  species  of  Trilobites  given  in  theee  two 
beds.  Thirty  species  are  now  known  as  belonging  to  these  formations. 
But  there  is  a  considerable  difference  between  the  fossil  nrntents  of 
the  Upper  and  the  Lower  t^ude.  Eighteen  species  of  Trilobites 
have  been  found  in  the  Wenlock  Shale.  From  Uie  Lower  Shale  we 
have  sixteen  species;  butof  these  only  four  species  are  common  to  both 
deposits.  Collectors  seem  generally  to  have  overiooked  the  fact 
that  when  we  meet  with  a  well-defined  variety  or  sub-species,  in  most 
cases  it  is  not  found  in  the  same  locality  as  the  parent  species,  or  is 
not  of  the  same  ag& 

Cork  Cuyierian  Societt. — At  the  last  meeting  of  this  Society 
for  the  Session  1R64-6,  held  in  the  Library  of  the  Royal  Cork  In- 
stitution, Mr.  Richard  Caulfield,  F.S.A.,  President,  in  the  chair, 
the  President  read  the  following  communication  ou  behalf  of  Prof. 
Harkitkss,  F.R.S.:~-A  few  days  ago  I  received  from  an  engineer- 
ing student  of  the  College,  Mr.  Cotterall,  fragments  of  bones  and 
teeth  recently  obtained  from  a  limestone-quarry  at  Middleton. 
Amongst  the  former  I  recognized  a  portion  of  the  frontal  bone, 
including  the  born-core,  of  an  extinct  form  of  Bas^  B,frontosu9  of 
Prof.  Nilsson.  This  form  seems  to  have  been  extremely  rare  in  Great 
Britain,  but  there  are  instances  of  its  having  been  obtained  from 
the  mark  which  underlie  the  peat-bogs  of  Ireland.  The  interest 
which  these  bones  afford  induced  me  to  visit  the  locality  where  they 
were  found,  to  examine  the  circumstances  under  which  they  occur ; 
and,  accompanied  by  Mr.  Joseph  Wright,  on  Saturday  last,  I  had  an 
opportunity  of  inspecting  the  quarry,  and  the  nature  of  the  deposits 
which  yield  the  mammal  remains.  The  quarry,  which  has  long 
been  worked,  is  situated  immediately  east  of  the  Poor-house  Farm, 
Middleton.  The  rock  consists  of  the  ordinary  limestone  of  the  dis- 
trict, in  one  part  much  fissured;  and  under  this  fissured  portion 
there  is  a  mass  of  reddish  brown  clay,  the  thickness  of  which  cannot 
be  determined,  as  its  base  is  not  seen.  This  reddish  brown  clay 
under  the  limestone  is  the  deposit  which  affords  the  fossil  bones,  and 
they  are  scattered  through  it,  usually  in  a  fragmentary  condition, 
in  an  irregular  manner.     Besides  fragments  of  bones  and  teeth. 
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portions  of  the  horns  of  Deer  ocenr.  These  latter  are  much  broken, 
and  do  not  afford  sufficient  character  to  make  out  the  species  abso- 
lutely. They  seem,  however,  to  belong  to  two  forms,  one  of  which 
had  the  beam  and  branches  smooth  and  subcompressed — features 
which  indicate  the  antlers  of  the  Reindeer ;  and  the  other  with  the 
horns  rounded  and  rough,  a  form  of  surface  which  marks  the  antlers 
of  the  common  Stag.  Of  these  antlers  two  portions,  which  appear 
to  have  appertained  to  the  Reindeer,  have  been  cut  while  in  a  ft^sh 
state ;  and,  the  faces  of  the  cuts  being  almost  smooth,  this  catting 
seems  to  have  been  effected  by  a  fine  regular-edged  instrument, 
rather  than  by  a  serrated  tool.  The  leg-bones  which  occur  in  this 
clay  have  all  been  broken^  for  the  most  part  longitudinally,  except  the 
carpal,  metacarpal,  tarsal,  metatarsal,  and  small  bones  of  the  foot. 
This  longitudinal  fracturing  of  the  long  bones  of  the  leg  is  not 
known  to  occur  in  any  mammalian  remains  which  belong  to  a  period 
previous  to  that  when  we  have  evidence  of  the  existence  of  the 
human  race  ;  and  these  broken  bones  afford  evidence  of  the  occur- 
rence of  man,  who,  for  the  purpose  of  obtaining  the  marrow,  divided 
these  bones  in  the  direction  most  available  for  this  object.  Besides 
evidence  of  the  existence  of  Man  as  afforded  by  the  cut  antlers  and 
longitudinally  split  bones,  there  are  other  circumstances  indicating 
his  occurrence  in  connection  with  these  remains— one  of  these,  the 
presence  of  charred  wood,  which  is  equally  disseminated  through 
the  clay  with  the  bones  and  teeth.  This  charred  wood  is  tho 
remains  of  the  ancient  fires  by  means  of  which  former  humaa 
beings  cooked  their  food ;  and  there  also  occur  equally  scattered 
through  the  clay  detached  valves  of  the  common  Oyster,  upon  which 
Man  al»o  had  fed. 

The  circumstances  and  conditions  under  which  the  several  animal 
remains  and  charred  wood  are  found  here  fully  justify  the  inference 
that  the  cavity  in  the  limestone,  in  which  the  clay  is  now  seen,  was 
formerly  an  open  cave,  frequented  by  an  ancient  race  of  Men,  whose 
food  consisted  of  a  wild,  and  now  extinct,  form  of  Ox ;  and  also  of 
two  species  of  Deer,  one  of  which  is  now  confined  to  a  colder  cli- 
mate than  now  prevails  in  the  British  Isles.  This  food  seems  also 
to  have  been  varied  by  Oysters.  The  clay  which  now  fills  up  this 
cave  appears  to  have  been  introduced  from  above  by  means  of  water 
percolating  through  the  fissures  which  are  so  abundant  in  the  lime- 
stone here. 

We  met  with  no  remains  of  the  implements  belonging  to  this 
ancient  Cave-race.  This  is,  however,  easily  accounted  for,  as  merely 
the  contents  of  the  upper  portion  of  the  mud  have  been  brought  to 
light.  Future  excavations  towards  the  fioor  of  the  cave  would  most 
probably  afford  the  stone  instruments  and  weapons  of  this  ancient 
people. 

Several  objects  of  antiquity  were  exhibited  and  described,  by  the 
President  and  others. 

Mr.  Robert  Day,  jun.,  was  elected  President  for  the  ensuing  year; 
Mr.  Joseph  Wright,  F.G.S.,  and  Professor  Hark uess,  F.R.S.,  Vice- 
presidents. — Cork  Constitution^  May  5,  1865. 


Thb  Ootubb  or  Cabbosifbboiib  Loustovb  wum  Cokwbv, 

NOBTH  WalBS. 

To  ike  EUtor  ofAe  Gbolooical  Magaxivb. 

Sb^ — A  dqr  or  two  mkj  be  spent  with  eonsideimble  pleMim  and 
profit^  geologusdlT,  in  the  Tieimtj  of  Corwen,  North  Yftle^  now 
asttlj  afioeBdhle  bj  nui  from  Lliingolien.    The  hills  of  Wenloek 
Shnle  theresboat  maj  yield  fossils  if  well  searched.     The  *Tarannon 
Shale '  of  the  Geological  Snrrej  eontribntes  greatlj  to  the  boldness 
of  the  flceoerj.    Five  miles  north-west  of  Corwen,  on  the  Holyhead 
Bond,  there  is  a  romantic  walerfall  in  a  patch  of  the  *  Bala  Lime- 
stone^' and  diligent  hammering  in  its  immediate  Ticinitj  will  be 
rewarded  bj  man  J  characteristic  fossils.    Nearer  the  TilL^e  there  is 
an  outlier  of  the  Carboniferous  Limestone  which  is  well  wwth  the 
attention  of  geologists*  both  for  its  own  peculiar  features  and  fossil% 
aa  well  as  for  the  relation  it  bears  to  the  main  belt  of  that  formation 
aa  it  is  developed  on  the  North- Wales  border. 


(Uuwprked.)        /.        c      d.     ch.a. 
Bacnoat  ow  ths  XorsrrAEr-LDantnrs  at  Cobwet. 

.  TJmfilftm.  h.  "Bimck  fliale  with  nodnles,  BA^nekomtlla,  C%omiiu,  Ac  e.  Band  of 

temgiiKNM  Bodnka.  4.  LSnetUmt  (JYodmetmt  gi^mmitms,  kc.),nMher  namoeoa^ 

with  a  riuOe  hand  in  the  middle :  45  tec  e.  Dark  bitnminoiu  ihalej  beds,  with  ■tone 

bandi,  and  lajen  of  drifted  PndmOL  f.  Umertone  bed*,  with  PkUliptmlrwa  rodiali*^ 

IHkaHi-pliem  Jwmemam,  JL/McmhtmtDipkifpkgUmm  latisij4alMm  (?),  and  snaU  ProdmcU  and 


This  outlier  (see  fig.)  rises  up  oat  of  a  plain  (in  the  midst  of 
mountains)  watered  bj  the  Rivers  Alwain  and  Dee,  and  near  to  the 
confluence  of  the  two  streams.  The  locality  is  called  Hafod;  and 
supposing  the  wooden  bridge  over  the  Alwain  is  not  swept  away  by 
a  flood,  as  it  was  when  I  once  visited  the  spot^  you  may  reach  it  in 
about  a  mile  and  a  half  from  the  village  ;  bat,  to  prevent  disappoint- 
ment, it  is  better  to  keep  to  the  Holyhead  Road  until  you  have 
crossed  the  bridge  by  which  that  road  is  carried  over  the  Alwain, 
and  then,  taming  immediately  to  the  left,  the  quarries  are  reached 
directly.  In  order  to  understand  the  relation  in  which  the  outlier 
stands  to  the  main  band,  it  will  be  well  to  observe  that  the  latter 
consists,  in  ascending  order — first,  of  a  series  of  pale -coloured  beds, 
much  quarried  for  fluxing  material ;  second,  a  number  of  layers  of 
hard  grey  limestone ;  and,  thirdly,  an  alteniation  of  beds  of  lime- 
stone and  shale,  and  black  dirt,  abounding  with  fossils.  The  beds 
quarried  at  Corwen  correspond  to  those  in  the  upper  portion  of  the 
main  band ;  the  dirt  and  shale-beds,  together  with  the  fossils  found. 
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all  serving  to  confirm  the  identity.  There  is  a  slight  lithological 
difference,  however;  one  portion,  marked  d^  differing  &om  beds  in  the 
like  position  in  the  main  band,  in  the  paleness  of  their  colour  and 
the  admixture  of  a  considerable  quantity  of  sand  ;  for  which  reason, 
by  the  way,  this  limestone  is  not  so  highly  esteemed  for  agricultural 
purposes  as  the  former.  The  beds  are  perched  up  at  very  great 
nugles;  the  lower  beds  are  not  worked;  but,  by  measuring  the 
out-crop  of  the  strata,  it  is  evident  that  we  have  the  whole  series  of 
beds  as  developed  in  the  main  baud,  corresponding  in  general  order 
and  character,  though  differing  in  one  or  two  minor  lithological 
features. 

The  question  arises,  docs  this  outlier  owe  its  isolated  position  to 
the  denudation  of  beds  by  which  it  was  once  connected  with  the 
main  band,  or  to  the  operation  of  the  same  causes  which  led  to  the 
deposition  of  the  latter,  working  in  a  limited  area? — in  other  words, 
was  it  once  connected  with  the  main  band,  or  was  it  originally  depo- 
sited apart  from  the  rest?     The  theory  of  denudation  is  now  in 
considerable  favour;   and  I  find  that,  in  a  former  number  of  this 
Magazine,  Mr.  Jukes  expresses  his  belief  that  this  very  outlier 
formed  part  of  the  *  whole  Carboniferous  scries,  which  at  one  time 
covered  a  great  part  of  Wales ;'  the  remaining  portions,  and  those 
once  connecting  it  with  the  main  band,  having  been  washed  away. 
It  may  savour  of  presumption  to  differ  from  so  great  an  authority: 
and  yet,  knowing  the  country  as  I  do,  I  am  compelled  to  dissent 
from  such  a  notion.      Let  us  look  a  little  more  closely  into  the 
matter.    The  Carboniferous  Limestone  of  the  North  Wales  border  is 
between  300  and  400  feet  in  thickness,  the  bulk  of  it  consisting  of 
limestone  proper.     The  outlier  near  Corwen  is  distant  about  eight 
miles  from  the  nearest  point  of  the  main  band.    Without  assuming,  as 
Mr.  Jukes  would,  that  the  whole  Carboniferous  series  once  covered 
nearly  the  whole  of  North  Wales,  let  us  suppose  that  the  main  lime- 
stone once  extended  along  its  whole  course  of  forty  miles,  eight 
miles  only  beyond  its  present  outcrop,  we  have  then  a  deposit  of 
limestone  (to  say  nothing  of  the  other  members  of  the  Carboniferous 
group),  350  feet  or  thereabouts  in  thickness,  covering  an  area  of 
320  square  miles.     Now  it  is  quite  evident  that,  if  this  mass  of  cal- 
careous matter  has  been  swept  away,  it  has  been  redeposited  some- 
where else,  in  the  newer  formations.     If  it  has  been  denuded,  have 
we  any  indications  of  the  course  it  took — of  the  locality  where  most 
of  it  at  least  would  be  deposited?     Is  there  in  any  of  the  newer 
formations  any  deposit  analogous  to  it  ?     Let  us  see.     The  pebbles 
in  the  Millstone-grit,  those  in  the  sandstones  of  the  Coal-measures, 
those  in  the  Permian  and  Trias,  and  notably  the  materials  of  the 
*  Drift'  on  the  Welsh  border,  and  in  the  plains  of  Salop  and  Chester, 
all  indicate  currents  running  eastward.     With  reference,  then,  to 
the  particular  district  under  notice,  in  this  direction  we  should  look 
for  this  denuded  and  redeposited  matter.     And  in  the  extensive 
plains  of  Shropshire  and  Cheshire,  which  lie  between  the  eastern 
development  of  the  Carboniferous  strata  in  Derbyshire,  Stafford,  and 
South  Shropshire,  we  ought.  If  anywhere,  to  find  these  denuded  mate- 
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raJs.  KoWy  sappofling  the  denndatian  to  have  beoi  dow,  we  should 
ezpeet  to  fiiid  similar  deposits  of  limestone  and  shale  fonned  from 
tlie  denaded  matter ;  or,  supposing  the  denuding  agencj  to  have  been 
Btrang  and  the  action  violent^  in  that  case  we  should  expect  frag- 
ments and  boulders  of  limestone^  and  their  embedded  fossils,  t<^ther 
with  the  solid  organisms  from  the  shales^  in  the  redeposited  strata. 
I  am  bold  to  say,  however^  that  thronghont  the  whole  r^ion  referred 
to^  the  search  would  be  vain  for  anj  such  deposits,  or  beds  contain- 
ing redeposited  Carboniferous  fossils,  while  the  surface-drift  does 
not  contain  such  a  proportion  of  calcareous  elements  as  would  lead 
08  to  favour  such  a  theory:  indeed,  the  whole  mass  of  Drift  is  not 
more  than  might  be  expected  to  result  from  the  scooping  out  of  the 
Welsh  valleys,  mixed  up,  as  it  is,  with  the  materials  derived  from 
the  north.  Or,  if  it  should  be  urged  that  the  redeposited  matter  has 
been  so  acted  upon  by  chemical  or  other  agencies  as  to  destroy  its 
identity,  or  that  it  has  been  carried  away  nobody  knows  wher^— 
both  of  which  are  extreme  pn^KMitionSi — is  it  at  all  likely  that  the 
jolitary  remnant  of  the  Carboniferous  rocks  which  once  covered  the 
district  referred  to  would  be  the  outlier  at  Corwen?  Is  it  at  all 
likely  that^  while  all  the  surrounding  strata  were  swept  clean  away, 
this  little  patch  would  be  left  intact^  to  the  very  top  of  the  series  ?— 
would  there  not  in  sheltered  spots  linger  relics  of  the  old  time  to 
tell  of  that  which  once  had  been?  May  we  not  have  reason  to 
expect  that,  mixed  up  with  the  local  Drift  of  the  Welsh  valleys, 
there  would  be  no  lack  of  Carboniferous  dibrU  ?  Is  it  at  all  likely 
that  over  so  extensive  a  district  Hhe  house  would  be  swept  so 
clean  *  as  not  to  leave  even  a  faint  trace  of  its  former  inhabitants  ? 
Tet  such  is  literally  the  case,  if  this  theory  be  true.  Once  passing 
the  outcrop  of  the  main  ridges,  which,  like  a  line  of  r«efs,  sweep 
round  the  eastern  and  northern  sides  of  North  Wales,  you  fail  to 
discern  fragments  of  the  Carboniferous  rocks  in  the  local  Drift,  and 
not  a  trace  of  this  supposed  Carboniferous  envelopment  occurs  in 
sitUj  save  the  outlier  at  Corwen.  It  may  scarcely  be  admissible  as 
evidence,  but  I  cannot  help  saying  that  the  general  contour  of  the 
country,  and  the  appearance  of  the  present  limestone  escarpments, 
bold  and  well  defined  to  the  very  top,  capped  as  they  are  with  their 
shale  and  fossiliferous  bedf<,  and  overlying  hills  of  Millstone-grit, 
are  incompatible  (to  my  mind  at  least)  with  the  idea  that  a  whole 
Carboniferous  system  has  been  swept  away  over  their  heads. 

From  these,  as  well  as  other  considerations,  though  I  too  may  be 
exposed  to  the  charge  of  being  narrow,  and  of  cherishing  'auld 
warld '  notions  of  Geology,  I  must  for  the  present  look  upon  the 
plain  about  Corwen  as  having  been  once  a  little  inland  sea,  in  which 
the  deposition  of  the  limestone  of  the  outlier  went  on  simultaneously 
with  that  of  the  main  band,  but  apart  from  the  latter. 

The  search  for  fossils  will  be  most  successful  in  the  8hale-bed.<«, 
both  tn  sitUy  and  in  the  '  heaps '  into  which  these  have  been  thrown 
out  of  the  way  of  the  quarrymeu. 

Yours,  &c.  D.  C.  Da  vies. 

ObWESTBT. 
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LOWER  CABBONIFEBOUS  FOSSILS  IN  THE  COAL-H£ASnBE&« 

Mr.  R.  W.  Skipset  has  asked  by  letter  if  Mr.  J.  Ward  (a  note 
from  whom  appeared  in  the  last  No.  of  the  Geological  MAOAZiHEy 
p.  234)  will  be  good  enough  to  state  if  the  English  discoveries 
made  by  himself  and  the  Geological  Surveyors  have  been  published ; 
and,  if  so,  where  and  when.  He  asks  also  for  the  description  of  the 
fossils  found,  the  character  of  their  holding-ground,  and  that  of  the 
immediately  adjacent  strata,  as  well  as  the  relative  position  and  dis- 
tanco  which  such  ground  holds  to  the  Millstone-grit,  well  enough 
known  to  hold  some  Carboniferous  Limestone  forms. 

Mr.  John  Ward,  writing  May  9th,  states — ^^  Yon  will  find  a 
notice  of  the  discovery  of  the  marine  fosils,  by  Messrs.  Hull  and 
Green,  in  the  '*  Trans.  Manchester  Geological  Society,"  voL  iii. 
No.  15,  Session  1861-62,  p.  348.  The  fossils  are  also  figured  and 
described  by  Mr.  Salter  in  Mr.  Hull's  "Memoir  of  the  Country 
around  Oldham  "  (Greological  Survey  Memoirs). 

'  The  fossils  I  found  (Mr.  Ward  adds)  in  the  Upper  Middle  Mea- 
sures at  Longton  were  determined  by  Mr.  Salter  as  Lingula  (two 
species),  Discites  falcatus^  Discina  nitidoy  MacrocheUus^  Aviculo^ 
pecteriy  Ctenodonta,  and  others.  The  bed  I  found  them  in  will  be 
passed  through  again  in  a  few  months,  when  I  hope  to  add  many 
more  species  to  the  list.' 


To  the  Editor  of  the  Geological  Magazine. 

Sir, — In  the  newspapers  it  is  stated  that  a  cottage  has  been  seen 
to  sink  wholly  into  the  earth  near  Tredegar,  South  Wales,  by  the 
collapse  of  some  old  coal-mine,  certainly,  it  is  stated,  100  feet  below. 
As  this  seems  to  offer  some  support  to  Mr.  Fisher's  hypothesis 
(Geological  Magazine,  Vol.  IL,  No.  III.,  p.  102)  for  the  formation 
of  the  Lexden  Pit,  by  the  giving  way  of  the  Chalk  at  about  142 
feet  below  the  surface,  I  think  it  worth  notice. — Enquirer. 


OUITUARY  notice  of  henry  CHRISTY,  F.L.S.,  F.G.S.,  &c.  &c. 

Henry  Ciiristt,  born  July  26,  1810,  was  the  son  of  William 
Miller  Christy,  the  inventor  of  the  Penny  Receipt-stamp ;  was  a 
partner  in  the  eminent  house  of  Christy  and  Co.  in  Gracechurch 
Street,  and  succeeded  his  father  as  a  Director  of  the  London  Joiot- 
Stock  Bank.  He  displayed  in  commercial  matters  the  same  indomi- 
table energy  which  he  afterwards  devoted  to  scientific  pursuits.  In 
1860  ho  travelled  to  the  East.  His  turn  of  mind  was  then  strongly 
Ethnological,  as  exhibited  by  his  collection  of  primitive  Eastern 
fabrics.     He  also  brought  from  Cyprus  an  extensive  collection  of 

*  Perhaps  some  of  our  readers  may  have  to  be  reminded  that  in  England  tho 
real  Coal-measures  ^thotse  above  the  Millstone-grit)  are  divided  into  Upper,  Mid- 
dle, and  Lower ;  whilst  in  Scotland  the  coal-beds  associated  with  the  Yoredalo 
Sprics  and  Mountain-limestone  are  termed  tho  Lower  Coal-measures:  and  the 
Cual-measures  proper  are  referred  to  as  the  Upper  Coal-measures. — Editor. 
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Totive  figures,  now  in  the  British  Museum.  The  gi*eat  bringing 
together  of  the  world's  products  in  1851  powerfuUj  influenced  him  ; 
and  he  more  and  more  collected  the  arms  and  implements  of  rude 
and  primitive  tribes.  In  18o2,  and  also  in  the  following  year,  he 
carefully  visited  Denmark,  Sweden,  and  Norway ;  and  the  Collec- 
tions of  Scandinavian  antiquities  at  Stockholm  and  Copenhagen 
matured  and  gave  a  positive  form  and  character  to  his  investigations 
in  the  close  resemblance  between  the  lost  races  of  primitive  man  and 
the  savage  life  of  our  time,  and  in  establishing  that  humanity  has 
in  its  incipient  stage  exhibited  a  singular  harmony  of  expression, 
not  only  in  its  habits  and  wants,  but  in  the  fashioning  and  orna- 
mentation of  its  weapons  and  utensils,  quite  irrespective  of  zone  and 
clime.  His  cabinet— especially  formed  to  elucidate  this  truth,  and 
in  which  the  relics  of  the  Drift  and  of  the  Rock-dwellings  of  tho 
Dordogne,  the  lacustrine  discoveries  from  the  Swiss  Lakes,  the  anti- 
quities of  Scandinavia  and  of  Mexico — in  a  word,  the  most  varied 
products  of  the  Flint  of  Europe  and  the  Obsidian  of  America — are 
collated  with  the  handiworks  of  modern  barbaric  life,  is  without  a 
rival. 

In  1853  he  visited  Germany,  and  made  a  lengthened  stay  at  Venice 
with  Mr.  Cooke,  R.A.  In  1856  he  made  an  extensive  tour  through 
the  British  North  American  Possc^isions  and  the  States,  closely  exa- 
mined Cuba,  and,  there  meeting  Mr.  E.  B.  Tylor,  proceeded  to 
Mexico, — the  result  greatly  adding  to  his  store  of  knowledge  and  to 
the  riches  of  his  cabinet.  Mr.  Tyler's  *  Aniihuac'  (London,  1861) 
describes  their  Mexican  travels,  with  life  and  humour,  and  is  full  of 
interesting  details  of  the  natural  features  of  the  region,  of  tho 
remnants  of  ancient  Aztec  buildings  and  works  of  art,  and  of  the 
peculiarities  of  the  Indian  and  Spanish  populations.  In  1863 
Mr.  Christy  visited  Algeria,  reaching  the  Atlas,  and  visiting  Car- 
thage, lie  was  received  with  marked  distinctions,  and  greatly  aided 
in  his  object,  by  the  Governor,  the  Marechal  Due  de  Alalakolf. 

On  the  16th  April  last,  he  left  for  Belgium,  on  a  scientific  explo- 
ration, with  some  English  geologists,  and  during  the  hot  weather 
caught  a  severe  pulmonary  cold  in  a  cave.  On  reaching  Paris, 
though  far  from  well,  ho  set  olf  for  La  Palisse,  in  the  Maconnais 
district,  with  his  friends  M.  and  Mme.  Lartet,  though  entirely 
unfit  for  travelling.  There  he  was  attacked  with  infiammation  of 
the  lungs,  and,  in  spite  of  the  care  of  an  eminent  Paris  piiysican, 
Dr.  Foville,  who  did  not  leave  his  bedside  for  a  week,  he  fell  a  vic- 
tim to  an  energy  whicli  pooh-poohed  all  obstacles,  and  which  wore 
out  his  bodily  frame  on  the  4th  ult. 

In  association  with  his  friend  M.  E.  Lartet,  of  Paris,  Mr.  Christy 
had  devoted  much  time  and  labour  to  the  exploration  of  the  caves 
in  the  Vezere  Valley  in  Dordogne,  and  to  a  scrupulously  careful  col- 
lection of  the  relics  of  the  prehistoric  people  that  had  sheltered 
therein;  and  he  spared  no  expense  in  forwarding  this  undertaking, 
which  already  had  resulted  in  tho  accumulation  of  thousands  of 
specimens,  all  sorted  and  distinctly  labelled.  Many  selected  examples 
of  these  Ciive-deposits  have  been  distributed  liberally  to  various 
Scientific  Societies  and  Institutions  at  homo  and  abroad,  and  many 
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specimens  had  been  lithographed  in  readiness  for  pablication:  indeed, 
MM.  Lartct  and  Christy  had  commenced  a  large  work  illustrative 
of  these  Aquitauian  Antiquities;  and  this,  we  hope,  will  be  com- 
pleted by  M.  Lartct.  These  fellow-labourers  have  already  supplied 
the  public  with  preliminary  notices  of  the  results  of  their  explora- 
tions, in  the  Comptes  Rendus,  Feb.  29, 1864 ;  the  Revue  Archeologique^ 
April  1864,  and  the  Transactions  of  the  Ethnological  Society  of 
London,  June  21,  1864;  and  the  Reindeer  Period,  lying  somewhere 
betweou  the  Glacial  Epoch  and  Traditionary  Times,  has  thereby 
received  considerable  elucidation  at  the  hands  of  the  paleontologist 
and  ethnologist. 

Mr.  Christy  was  well  known  as  a  philanthropist.  He  was  espe- 
cially  active  during  the  Irish  famine,  and  his  subscriptions  were 
munificent.  He  delighted  to  serve  others ;  and  no  one  will  know, 
not  even  many  of  the  recipients  of  his  kindness,  how  much  was 
done  with  the  right  hand,  of  which  the  left  was  hardly  cognizant. 

Mr.  Christy  was  a  Fellow  of  many  Scientific  Societies,  and  had 
been  selected  by  the  Council  of  the  Royal  Society  as  one  of  this 
year's  fifteen  candidates. — W.  T.  and  T.  R.  J. 

The  celebrated  Swiss  geologist,  M.  A.  Gresslt,  died  in  April 
last,  of  tetanus.  The  *  Premier  Mars  *  says  of  him,  *  he  was  a  child 
of  the  people,  loved  and  known  by  all.  Possessing  vast  knowledge 
and  most  profoundly  acquainted  with  the  structure  of  our  mountains, 
yet  was  he  simple  and  unostentatious.  Gressly  had  no  enemies; 
envy  and  jealousy  had  no  place  in  his  heart ;  he  was,  at  it  were,  an 
echo  of  another  age.  No  one  was  more  popular  than  he  in  the 
Jura;  from  the  Perte-du-Rhone  to  the  Rhine  there  was  not  a  village 
in  which  he  did  not  count  friends,  and  where  his  arrival  was  not 
saluted  with  acclamations.'  Gressly  was  the  author  of  several  papers 
on  the  geological  structure  of  the  Jura  Mountains,  especially  thoso 
of  his  own  Canton-Soleure.  Ho  furnished  Agassiz  with  a  large 
proportion  of  the  materials  for  his  Molluscan  Monographs ;  and  one 
genus  ( Gressh/Oy  a  characteristic  Lower  Jurassic  form)  was  dedicated 
to  liim.*— R.  T. 

Cycads  and  Palms  seem  to  have  been  very  rare  plants  in  the 
Carboniferous  Period.  The  only "^v ell-authenticated  fossil  remains  of 
Palm  in  the  Coal-measures  are  fragments  of  fronds  figured  and  de-- 
scribed  lately  by  Sandberger,  as  PalmacUes  crassinervius  (Flora  der 
oberen  Steinkohlenformation  im  Badischen  Schwarzwald,  Karlsruhe, 
1864,  pi.  3);  and  well-preserved  fossil  fruits  of  a  Palm,  Gulielmites 
PermianuSy  have  been  figured  and  described  by  Geinitz,  from  the 
next  succeeding  geological  formation  (the  Permian).  Of  the  Cycade- 
ous  F\fints,  Pterophf/llum  gonorrhachiSy  Goeppert,  and/V.  biechnoides^ 
Sandberger  (Ibid.  pi.  2),  are  the  only  good  specimens  known.  Dr. 
Hooker,  however,  has  indicated  the  existence  of  the  wood  of  a  Cycad 
in  the  Coal.  Pterophyllum  Cottceanuniy  Gutbier,  is  found  iu  the 
Permian  Marlstone  of  Saxony,  and  this  genus  becomes  frequent 
enough  in  the  Trias  and  Lias. 

*  TrunBlation  in  i>art  irom  a  Swiss  newspaper,  April  28th. 
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rriHE  completion  of  the  first  year's  existence  of  the  Geologi- 
"^  c AL  Magazine  afibrds  another  opportunity  of  commenting 
on  some  of  the  leading  subjects  of  discussion  amongst  geologists. 
In  the  first  of  these  articles,*  an  attempt  was  made  to  give,  in 
a  few  paragraphs,  the  essential  features  of  the  grand  results 
at  which  geologists  had  arrived,  and  the  changes  which  had 
consequently  occurred  in  regard  to  the  objects  as  well  as  the 
methods  of  geological  enquiry.  The  second  article  f  was 
necessarily  more  special  in  its  object,  and  was  entitled  *  On 
some  Points  in  Geology  as  seen  to-day.'  That  title  is  equally 
applicable  to  these  pages ;  but,  as  we  hope  to  publish  many 
similar  notices,  at  more  frequent  intervals  than  heretofore,  we 
have  preferred  to  give  it  a  distinctive  heading,  which  vnll  be 
continued  throughout  the  series.  These  records  of  progress 
are  designed  to  furnish  our  readers  with  a  concise  summary, 
explanatory  and  critical,  of  the  topics  occupying  the  attention 
of  the  geological  world ;  they  will  not  always  be  written  by 
the  same  author,  but  we  shall  at  all  times  endeavour  to  avoid 
the  Advocate,  and  obtain  the  Judge. 

Our  fundamental  difficulty  lies  in  the  meaning  of  the  term 
*  progress '  as  applied  to  Geology.  Our  knowledge  increases 
by  degrees  with  reference  to  the  geological  structure  of  differ- 
ent countries,  near  and  distant,  and  thus  it  is  true  we  have  one 
kind  of  progress  easily  defined  ;  but,  in  the  more  alluring  paths 
of  Theoretical  Geoloery,  unless  we  reverse  the  usual  practice 
by  considering  every  new  hypothesis  to  be  true  until  it  is 
disproved,  it  is  impossible  to  say  what  is  progress  and  what  is 
not :  for  geologists  are  remarkably  stubborn  and  pugnacious  ; 

♦  Geol.  Mao.,  Vol.  I.  p.  1.  f  Geol.  Mag..  Vol.  II.  p.  1. 
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they  will  believe  nothing,  if  they  cannot  see  it,  until  they  are 
obliged,  and  fight  in  defence  of  their  scepticism  like  soldiers 
for  their  country. 

We  have  recently  seen  this  characteristic  most  excellently 
displayed  in  several  discussions  on  theoretical  subjects,  espe- 
cial! v  in  the  controversies  on  the  modes  of  formation  of  lake- 
basins  and  river-valleys.  Fiehl-geologists  have,  indeed,  lately 
aroused  from  the  lethargy  in  which  their  theory-forming  facul- 
ties had  so  long  lingered,  and  some  of  them  have  put  forward 
hypotheses  that  have  excited  the  remainder  to  digress  for  a 
while  from  their  mi>re  general  and  more  profitable  occupation 
of  fact-finding.  Thus,  Professor  Kamsay's  memoir  on  the 
Fonnation  of  Lake-basins  produced  a  desultory  discussion 
which  commenced  three  years  ago,  and  still  continues.  In  the 
April  number  of  the  '  Philosopliical  Magazine,'  the  enunciator  of 
this  theorj'  replied  to  Sir  Charles  Lyell's  remarks  in  the  new 
edition  of  his  ^  Elements ;'  but  this  pamphlet  has  already  been 
noticed  in  the  Geological  Magazine.*  More  recently,t 
Mr.  John  Carrick  Moore  has  shown  that  Professor  Ramsay  has 
been  a  little  foi^etful  of  the  laws  of  dynamics,  while  many 
other  geologists,  including  the  Presidents  of  the  Geographical 
and  Geological  Societies  (in  their  anniversary  addresses).  Dr. 
Ilaast  (in  the  last  nuinber  of  the  Geological  Society's  Journal), 
and  Mr.  Ruskiii  in  this  Magazine,  have  taken  part  in  the  con- 
troversy on  behalf  of  one  viewer  the  other,  without  contributing 
very  much  towards  its  solution.  But,  in  fact,  we  cannot  expect 
a  question  of  this  kind  to  be  definitively  solved  and  settled.  It 
must  always  remain,  for  instance,  a  matter  of  opinion  whether 
a  large  rock-basin  like  that  of  the  Lake  of  Geneva  was  or 
was  ni^t  scooped  out  by  glaciers,  unless  some  mathematician  of 
ackiK)wlcdge<l  authority  steps  forward  and  proves  that  ice  could 
not  perform  such  a  feat.  For  if  it  were  absolutely  proved  that 
ice  could  scoop  out  a  hollow  in  a  hard  rock,  it  would  still  be 
uncertain,  without  strong  corroboratory  evidence,  whether  this 
were  the  mode  of  formation  of  any  i>articular  rock-basin.  In- 
deed, it  is  much  easier  to  assail  an  hypothesis  of  this  kind  than 
t4)  defend  it;  and  accordingly  tlie  several  lines  of  argument 
a4]opted  by  it^  opjionents  appear  much  stronger  than  the  argu- 
ments liitherto  put  forward  in  its  favour,  as  in  many  cases  Pro- 
fcsst)r  Ramsay  and  his  adherents  cannot,  from  the  nature  of  the 
objertions  advanced  by  those  opposed  to  his  theory,  bring  for- 
wanl  facts  in  direct  contravention  of  them.  Such  is  the  case, 
lor  instance,  in  regard  to  the  alleged  incapacity  of  a  glacier  to 
excavate  a  deep  rock-basin  after  it  has  emerged  from  a  deep  and 


*  Vol,  II.  p.  212.  t  I'liil.  Mag.,  Juno  ISOo,  Supplomuut  numbor,  p.  626. 
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narrow  valley  into  a  broad  plain,  the  more  especially  as  Professor 
Ramsay  must  admit  the  diminution  in  the  velocity,  and  con- 
sequently (under  such  circumstances)  in  the  excavating  power 
of  the  glacier  after  this  emersion.  But  this  remark  will  not 
apply  to  another  objection,  lately  brought  forward  by  M.  Desor 
in  his  work  *  Die  Gcbirgsbau  der  Alpen,'  namely,  that  the 
great  lake-basins  existed  before  the  Glacial  period ;  for  it  seems 
quite  as  easy  for  Professor  Kamsay  to  get  evidence  against  this 
conclusion  as  for  il.  Desor  to  do  so  in  its  favour.  Whatever 
may  be  the  issue  of  this  controversy,  wc  have  the  satisfaction 
of  knowing  that,  like  others  of  its  kind,  it  will  have  been  the 
means  of  bringing  to  light  a  host  of  important  facts  that  other- 
wise might  have  remained  unpublished ;  and  we  hope  it  may 
continue  as  long  as  it  produces  such  fruit. 

Another  subject  has  lately  occupied  the  attention  of  Swiss 
Geologists,  in  addition  to  tliat  just  noticed,  though  somewhat 
connected  with  it,  namely,  the  mode  of  formation  of  the  Al^)s. 
The  opinion  seems  to  be  gaining  ground,  that  this  mass  of  moun- 
tains is  the  result  of  a  number  of  independent  upheavals  of  strata 
at  isolated  points ;  that  there  is  no  such  thing  as  the  Alpine 
*  Chain,^  but  that  the  Alps  consist  of  several  mountains,  or 
central  masses '  as  they  are  termed,  grouped  together  more  or 
less  irregularly.  These  ^central  masses'  are  fonned  of  hard 
crystalline  rocks,  such  as  gneiss,  mica-schist,  hornbleiulc-sehist, 
&c.  ;  and  the  intermediate  valleys  consist  of  newer  and  softer 
material,  chiefly  clay-slate  of  different  ages.  This  theory  .as- 
sumes, of  course,  that  the  Aljunc  valleys  are  essentially  valleys 
of  elevation,  and  not  of  denudation.  But  for  further  details 
we  must  refer  our  readers  to  Professor  Theobald's  work  on  the 
Geology  of  the  Grisons  (Graubiinden),  and  to  M.  Desor's  bcK)k 
just  mentioned. 

We  thus  seem  to  be  making  a  little  progress  in  theoretical 
knowledge,  while  in  the  department  of  actual  ac(iuaintance 
with  the  structure  of  the  earth's  crust  much  is  being  done. 
We  find  Geological  Surveys  at  work  almost  everywhere  in 
Christendom,  even  in  most  of  our  colonies ;  and  throufrh  their 
labours  we  are  obtainint^  a  more  extended  knowledge  of  j^co- 
logical  phenomena,  though  it  must  not  be  forgetten  that  nuich 
is  due  to  exploring  expeditions  like  that  of  the  'Xovara.'  It 
is  our  function  to  give  in  the  Geological  Magazine  the 
essential  features  of  the  results  of  these  surveys ;  but  we  shall 
also  endeavour  to  discuss  with  some  freedom  the  more  troneral 
questions  suggeste<l  by  them,  for  the  I'uture  advance  of  Geology 
must  chiefly  depend  upon  successful  investigations  in  distant 
and  unexplored  countries. 

u  2 
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I.  Oxford  Fossils. — No.  1. 

By  Professor  Phillips,  M.A.,  LL.D.y  F.RS.,  &c 

[Plate  DC.] 

THE  specimen  of  Fossil  Wood  in  flint,  figured  in  PI.  IX.  of  the 
Geological  Magazine,  from  a  drawing  bj  Mr.  Crozier,  was 
presented  to  the  Oxford  Museum  by  Sir  Woodbine  Parish,  K.C.H., 
to  whose  intelligent  liberality  the  public  collections  of  England  are 
greatly  indebted.     It  was  obtained  from  the  Chalk  of  Winchester. 

The  nodule  of  fiint  which,  when  broken  across,  disclosed  the 
included  pieoe  of  wood,  is  of  an  elongated  oval  form,  and  with  the 
uneven  and  knobbed  surface  which  frequently  indicates  aggregation 
on  a  sponge.  The  fractured  surface  shows  partial  change  of  colour 
by  watery  actions  from  without,  and  many  variations  of  tint  within, 
arising  from  some  original  diffei'ences  in  the  composition  of  the  mass. 
The  colour  is  on  the  whole  lighter  than  is  common  in  flints  of  the 
Upper  Chalk.  Examined  with  a  lens,  traces  of  spicula  and  otlier 
organic  bodies  appear,  but  it  is  not  practicable  to  trace  through  the 
mass  a  distinct  spongiose  texture. 

The  wood  lies  in  the  middle,  and  the  figure  of  the  flint  is  in  a 
general  sense  entirely  conformed  to  it,  and  embraces  it  equally  on 
all  sides.  There  is  a  certain  distinctness  of  tint  in  the  flint  where  it 
is  in  contact  with  the  wood.  The  wood  is  a  fragment,  worn  and 
rounded  in  some  of  the  prominent  parts,  and  looks  like  a  small  por- 
tion of  a  pine-branch  which  had  been  exposed  to  rough  treatment, 
so  as  to  present  a  wasted  surface  deprived  of  the  bark.  It  is  en- 
tirely siliceous,  and  reveals  in  the  utmost  perfection  the  whole  of 
the  tissues. 

Traversing  the  woody  fibres  are  several  short  tubular  masses, 
Bwollen  at  the  end,  and  marked  more  or  less  plainly  with  transverse 
rinjjs.  These  are  flint  moulds  in  cavities  left  by  boring-shells,  pro- 
bably Teredines.  It  appears  that  these  animals  must  have  begun 
their  operations  in  a  young  state  on  the  wood  when  it  had  been  re- 
duced to  its  present  figure  and  magnitude ;  for  the  moulds  which 
remain  in  their  holes  appear  to  be  quite  small  at  the  surface,  and 
quickly  to  grow  larger  within. 

Among  the  pleasures  almost  peculiar  to  geological  study  is  the 
special  gratification  which  many  of  the  phenomena  aflbrd,  even  if 
we  leave  out  of  consideration  the  theoretical  truths  which  the  facts 
concur  to  establish.  Every  rock  has  its  history;  every  pebble  its 
vicissitudes ;  every  fossil  its  accidents  of  life,  and  its  casualties 
of  death.  In  looking  at  this  bit  of  wood  in  its  fiinty  tomb,  one 
easily  imagines  the  train  of  probable  events  which  led  *to  this  con- 
clusion.' Far  away  from  the  Cretaceous  Sea  of  Albion,  among  the 
mountains  previously  uplifted  in  the  west,  from  which  had  flowed 
the  great  river  of  the  Wealden,  we  see  a  forest  of  Coniferous  trees. 
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remark  of  Mr.  Plant's  informer  seems  to  me  to  prove.  The  author 
of  the  statement  says  the  fragments,  Rpecially  prepared  with  a  coat* 
ing  of  w'hitc-lime,  were  shaken  in  a  basket  of  gravel,  to  give  them 
the  necessary  red  tinge.  How  this  rubbing  could  be  continued  to 
the  requisite  length  without  removing  the  white-lime  is  doubtful. 
But  after  all,  instead  of  having  a  red  tinge,  it  so  happens  that  these 
ibssils  have  a  peculiar  and  constant  creamy-white  colour.  The  red-> 
ness  is  the  fruit  of  the  story-maker's  own  confusion  between  the 
'gravel '  according  to  the  ordinary  notions  of  gravel,  and  the  gravel 
of  the  Macclesfield  Drift-beds,  which  is  a  bright  clean  shingle. 

That  certain  frauds  have  been  more  or  loss  clumsily  perpetrated, 
there  is  no  doubt ;  but  I  repeat  that  they  have  not  been  sach  as  to 
impose  on  a  skilled  and  wary  observer.  They  ought  not,  therefore, 
to  be  published  without  the  definition  of  the  true  fossils,  which, 
when  shown  to  be  reliable,  constitute  a  material  addition  to  the 
long  and  far-from-complete  array  of  facts  on  which,  sooner  or  later, 
a  true  theory  of  the  Drift  is  to  be  founded. 

Such  frauds  are,  after  all,  not  more  than  the  ordinary  fossil-buyer 
has  been  exposed  to  ever  since  and  wherever  there  has  been  a 
market  for  specimens.  The  warning  which  Mr.  Plant  has  repeated 
will  save  some  unskilful  collectors  from  loss  and  disgrace.  It  was 
never  more  needful  than  now-a-days,  when  so  much  is  stated  and 
published  with  an  assumption  of  scientific  acumen  and  authority 
which  most  seriously  deranges  the  deliberate  progress  of  true  science. 

Before  I  refer  you  to  the  specimens  themselves,  it  is  only  fair  to 
the  ofiicers  of  the  Museum  of  Practical  Geology  in  Jermyn  Street^  to 
]>oint  out  that  they  were  the  first  to  indicate  the  fact  of  the  supply 
of  spurious  8])ccimens ;  and  to  the  gentlemen  who  preside  over  the 
Museum  of  the  Philosophical  Society  and  the  Free  Museum  in 
Liverpool,  to  stiite  that  neither  of  them  have  ever  seen  the  Maccles- 
field fossils.  We  at  Manchester  have  certaitily  not  been  deceived 
on  the  subject. 

If  I  seem  to  have  taken  up  too  much  of  the  time  of  the  Society,  it 
is  because  the  rehabilitation  of  a  damaged  reputation  is  necessarily 
a  matter  which  requires  a  certiiin  elaborateness  of  detail.  The 
effort  is  in  the  present  case  the  more  needful,  as  the  most  remark- 
able fact  in  connection  with  these  Macclesfield  fossils,  is  the  occur- 
rence amongst  them  of  certain  species  of  southern  type;  a  circum- 
stance so  new  to  the  phenomena  of  the  Drift  as  to  challenge  the 
closest  inquiry,  even  had  there  been  no  suggestion  of  fraudulent 
endeavour. 

A  very  short  inspection*  of  the  specimens  will  probably  satisfy 
those  who  see  them  side  by  side,  that  the  Macclesfield  series  pre- 
cisely correspond,  as  to  their  geological  and  zoological  facics,  with  the 
Moel  Tryfaen  and  Blackpool  fossils,  and  may  i'airly  rank  with  them. 

For  the  sake  of  a  more  elaborate  proof,  and  of  a  wider  audience, 
I  submit  the  following  digested  Table  of  all  the  specimens  in  question 

*  Sorios  of  s|KH.Mmcns  are  ilc|>ositid  iu  the  jyiiiseums  at  Jcnnyn  Stnet  and 
Oxford. 
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(except  only  manifestly  spurious  ones),  in  comparison  with  similar 
specimens,  as  recorded  from  the  Welsh  and  Lancashire  localities. 
Every  single  specimen,  or  fragment  of  a  specimen,  in  the  Maccles- 
field series  now  exhibited,  has  been  minutely  compared,  not  only 
with  specimens  of  known  Drift-fossils,  but  with  recent  shells,  and 
also  with  the  results  of  an  elaborate  examination,  which  I  have 
carried  on,  of  the  character  and  forms  in  which  fragments  of  shells 
present  themselves  on  the  beaches  and  in  the  bed  of  the  present 
British  seas. 

A  few  specimens  whose  authenticity  is  suspicious  are  marked  in 
the  *'  Remarks '  column  with  d.  It  is  not  impossible  that  they  may 
yet  prove  to  be  genuine. 

Almost  all  these  remains  are  broken  into  small  fragments,  and  are 
much  rolled  and  worn.  A  certain  number  may  be  put  on  one  side, 
as  presenting  an  appearance  of  greater  comparative  freshness,  having 
lost  less  animal  matter.  These  uniformly  show  signs  of  great 
attrition.  They  are  noted  on  the  4th  column ;  the  rest,  noted  in  the 
drd  column,  look  more  completely  mineralized,  are  often  even  friable, 
and  all,  except  certain  minute  convolute  shells,  particularly  broken 
up  into  small  fragments.  The  latter  series  especially  are  almost 
always  slightly  adherent  to  the  tongue. 

While  Mr.  J.  Gwyn  Jeffreys'  valuable  Manual  is  still  incomplete,  I 
have  thought  it  most  convenient  to  use  the  nomenclature  and  ar- 
rangement of  Messrs.  Forbes  and  Hanley's  '  British  Mollusca.' 

Scale  of  frequenfy : — v.  r.  very  rare  (1  to  3) ;  r  rare  (3  to  6) ;  /, 
frequent  (about  12)  ;  c,  common  (twice  or  thrice  as  numerous);  a. 
abundant. 


HI.    A  Tourist's  Notes  on  the  Surface-Geology  of  the 

Lake-district. 

By  D.  Mackintosh,  F.G.S. 

ALL  geologists  admit  that  the  Lake-district  of  the  North-west  of 
England  has  been  several  times  under  the  sea  since  the  first 
upheaval  of  the  alternating  sedimentary  and  volcanic  rocks  of  which 
it  is  composed ;  and  few  would  be  disposed  to  question  that  during 
the  repeated  processes  of  elevation  and  subsidence,  wliether  con- 
tinuous or  intermittent,  the  sides  of  the  mountains  and  valleys  of 
this  district  have  been  long  exposed,  at  different  levels,  to  the  action 
of  waves,  tides,  and  currents.  We  have  reason  to  suppose  that  the 
duration  of  the  last  or  intra-glacial  submergence  was  at  least  as  long 
as  the  time  which  has  since  elapsed  ;  and  if  during  the  latter  the  sea 
has  done  so  much  to  indent  and  modify  our  coasts,  may  we  not  expect 
to  find  the  most  obvious  traces  of  its  former  denuding  influence  in 
regions  which  have  risen  above  its  level  ?  Yet  some  of  the  pluvial, 
fluvial,  and  glacial  geologists  of  the  present  day  would  soon  reduce 
the  sea  to  a  subordinate  rank  in  the  list  of  causes,  were  it  not 
for  the  masterly  advocacy  of  marine  denudfition  which,  with  fresh 
arguments,  may  be  found  in  the  successive  editions  of  the  works  of 
Sir  Charles  Lyell  and  Sir  R.  I.  Murchison. 
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Pluvial  Action,—  Origin  of  Rakes. — Before  proceeding  to  the 
main  subject  of  this  article,  it  may  be  well  to  notice  how  far  rains 
and  rivers  have  modified  the  external  configuration  of  the  Lake- 
district.  With  regard  to  the  first,  I  think  it  may  be  safely  asserted 
that,  unless  under  very  peculiar  circumstances,  the  effect  of  rain  is 
limited  io  the  removal  of  sand  or  mud,  and  the  roughening  of  the 
surface  of  rocks,  without  any  new  or  determinate  shape  being  com- 
municated, or  the  general  outline  altered.  But  this  observation 
ceases  to  be  applicable  when  mere  pluvial  action  has  passed  into 
that  of  temporary  brooks  during  heavy  and  continued  falb  of  rain. 
These  have  evidently  been  instrumental  to  a  considerable  extent  in 
clearing,  deepening,  and  widening  rents  in  the  faces  of  cliffs,  or  sides 
of  rocky  declivities.  What  are  locally  called  rakes,  or  narrow 
gulleys  indenting  precipices,  and  frequently  ramifying  or  uniting, 
may  be  referred  to  original  joints  and  vertical  fractures  in  the  rocks, 
afterwards  enlarged  by  periodical  torrents.  But  in  many  places  the 
action  of  these  torrents  would  appear  to  have  been  supplemental  to 
ancient  marine  denudation ;  and  the  size  of  the  delta  of  stones 
and  gravel  at  the  lower  end  of  the  rake  will  often  approximately 
determine  how  much  of  the  excavation  is  due  t6  running  water 
since  the  emergence  of  the  land.  In  the  case  of  some  large  rakes, 
moreover,  blocks  of  rock  have  apparently  been  disentangled  and 
carried  down  in  a  way  which  cannot  be  well  explained  without 
having  recourse  to  oceanic  agency ;  and  when  we  consider  that 
rakes  are  now  forming  on  many  sea-coasts,  as  "^eW  as  enlarging  in 
mountainous  countries,  the  most  philosophical  explanation  would 
perhaps  refer  the  larger  rakes  of  the  Lake-district  to  the  funda- 
mental or  undermining  action  of  the  sea,  followed  by  the  degrading 
action  of  pluvial  torrents.  Rakes  largest  at  the  top  we  might  sup- 
pose to  be  mainly  pluvial — those  largest  at  the  bottom  marine.  The 
gable-ends  of  several  hills  in  Cumberland  are  deeply  indented  with 
rakes.  Those  on  the  Great  End  may  be  seen  from  a  distance  of 
many  miles.  But  as  the  Great  End  presents  the  appearance  of 
a  denuded  promontory,  the  rakes  may  have  been  mainly  formed 
while  the  base  of  the  cliff  was  still  undermined  by  tides  and  currents. 
On  the  face  of  Goat  Crag,  behind  Castle  Crag  (see  accompanying 
cut),  there  are  several  picturesque  rakes.* 

Origin  of  Screes, — Screes  are  the  loose  materials  which  lie  scat- 
tered between  the  crest  of  a  declivity  and  the  bottom  of  a  valley. 
They  are  often  the  outwashings  of  rakes,  but  generally  the  irregular 
down-crumbiings  of  precipices  or  slopes.  They  may  be  divided  into 
two  kinds,  which  graduate  into  each  other — screes  consisting  chiefly 
of  boulders,  and  screes  composed  of  small  fragments,  sand,  or  mud. 
We  can  scarcely  err  in  mainly  attributing  the  latter  accumulations 
to  atmospheric  action;  but  the  detached  blocks  and  large  stones 
which  are  often  seen  scattered  along  the  base  of  precipices,  would 


♦  Amongst  the  two  largest  rakes  in  Cumberland  are  Lady's  Kake,  in  Wallow 
Crag,  near  Keswick,  and  Lord's  Hake,  on  one  side  of  Miekledoor  Chasm,  Scafell. 
The  ascent  of  the  latter  is  considered  a  great  pedestrian  feat. 
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seem  to  hkTe  been  disentangled  from  their  parent  rock  bj  a  laterally 
rather  than  a  verticftlly  operating  agency.  In  some  instances,  it  is 
true,  the  place  whence  a.  block  has  recently  fallen  may  be  detected  ; 


n  position! 


Vl«w  af  Qou  Crae,  Cumberlind. 

but  many  of  the  blocks  under  consideration  are  either  it 
(see  accompanying  woodcut)^  or  exist  in  such  numbers,  i 
an  agency  at  onco  undermining  and  dispersing — in  other  words,  the 
nction  of  the  sea;  and  this  explanation  would  uppcar  to  be  more 
especially  necessary  in  the  case  of  blocks  considerably  removed  from 
their  parent-cliff,  imbedded  iu  {;ravel,  or  forming  part  of  an  accumu- 
iHlion  of  stoiies  which  extend  to  a  great  depth  (as  often  revealed  by 
the  pasHing  stream)  beneath  the  present  surface  of  the  lowest  part 
of  the  valley.* 
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But  the  finest  assemblage  of  huge  blocks  I  have  seen  in  the  Lake- 
district  occurs  in  an  upland  valley  named  Greenburn,  yerj  little 
visited  by  tourists,  though  perhaps  surpassing  every  other  in  a  cer- 
tain kind  of  grandeur.  This  valley  runs  between  Little  Langdale 
and  the  hills  called  the  Carrs.  Its  solitude  has  been  only  invaded 
by  the  not  inappropriate  copper-mine  lately  belonging  to  John  Cross- 
field,  Esq.,  of  Ambleside.  Between  the  copper-mine  and  the  col 
under  the  Carrs,  the  back  of  the  Wetherlamb  Mountain  is  strewn 
with  thousands  of  blocks,  vffTying  in  size  upwards  to  at  least  30  or 
40  feet  in  diameter.  They  present  no  indications  of  having  been  left 
by  a  descend  ino;  glacier;  but  have  evidently  been  disentangled  from 
the  rocky  declivity  above,  and  irregularly  distributed.  It  would 
be  going  too  far  to  assert  that  some  of  them  may  not  have  fallen 
since  the  last  emergence  of  the  land;  but  the  sloping  (not  precipi- 
tous) rocky  declivity  above — the  number  and  size  of  the  fragments 
— the  distances  to  which  many  of  them  have  been  carried  into  the 
valley — and  many  other  considerations,  forbid  the  idea  of  their  being 
mainly  due  to  any  agency  now  operating  on  the  spot ;  while  the 
striking  resemblance  they  present  to  sea-coast  rocks  justifies  the 
conclusion  that  they  were  undermined,  disentangled,  scattered,  and 
left  in  their  present  positions  at  the  time  when  Greenburn  Valley, 
along  with  the  valley  of  Lever's  Water,  constituted  a  sea-strait,  or 
after  the  strait  was  converted  into  two  approximating  creeks  by  the 
formation  of  the  col  which  now  separates  the  valleys.  The  preci- 
pitous and  undermined  appearance  of  the  lofty  towering  clifia  on  the 
right-hand  side,  and  at  the  head  of  Greenburn,  furnishes  evidence 
of  its  being  to  a  very  great  extent  a  valley  of  denudation.* 

Ancient  Straits  and  Creeks, — The  only  difference  between  many 
mountain-passes  and  a  sea-strait  consists  in  this,  that  the  strait  is 
still  washed  by  the  sea — the  pass  has  long  since  been  forsaken  by 
the  billows.  One  of  the  most  striking  instances  of  a  forlorn  strait, 
or  rather  group  of  straits,  may  be  found  in  Borrowdale,  more  espe- 
cially in  the  part  still  appropriately  though  unwittingly  called  the 
Straits  of  Borrowdale.  Near  the  entrance,  on  the  left,  we  have  a 
cwm  (see  sequel)  in  which  the  sea  has  overdone  its  work;  for  the 
inner  extremity  of  this  cwm  communicates  by  a  very  narrow  strait 
with  the  larger  Borrowdale  strait  The  latter  is  divided  into  two  by 
the  wood-crested  rock  called  the  Castle  Crag.  The  Bowder  Stone 
in  Borrowdale  has  been  regarded  by  guide-book  writers  as  a  block 
wliich  has  fallen  from  a  neighbouring  declivity;  but  I  think  that 
the  associated  phenomena  rather  indicate  that  it  has  been  left  by 
the  sea — the  softer  parts  or  looser  fragments  having  been  washed 
away  from  the  neighbourhood.  Man  has  lately  supplemented  nature 
in  clearing  away  fragments  so  as  to  render  this  celebrated  stone  a 
more  conspicuous  object f 


*  The  most  extensive  screes  in  the  Lake-district  are  on  the  south-east  side  of 
Wastwatcr,  where  nature  is  still  very  actively  at  work. 

t  A  very  obvious  instance  of  an  old  sea-strait  may  be  seen  in  the  Mickledoor 
Chasm,  which  separates  Scafell  from  iScafell  Pike.  This  chasm,  originally  a  gaping 
fracture,  has  evidently  been  enlarged  by  on  oceanic  current 
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The  tenns  ancient  creeks,  fiords,  or  voes  (a  name  given  to  narrow 
inlets  in  Shetland)  may  he  applied  to  most  of  the  valleys  of  the 
Lake^istrict  which  are  shut  ap  at  one  end.  When  two  valleys 
communicate  hy  a  col,  they  may  have  originated  in  a  line  of  frac- 
ture; and  Professor  Hark ness  (see  Quart.  Joum.Geol.  Soc,  vol.  xix. 
p.  128)  regards  Griisedale  Valley,  between  Ullswater  and  Grasmere,* 
as  running  along  an  anticlinal  axis.  But  many  of  the  valleys  in 
Westmoreland  and  Cumberland  present  indications  of  being  almost 
exclusively  due  to  the  undermining  and  excavatins:  agency  of  the 
sea.  As  may  now  be  seen  in  Shetland,  the  sea  would  appear  to  have 
made  a  breach  in  a  cliff  or  declivity  in  a  particular  direction,  nothing 
further  being  necessary  to  enable  it  to  pursue  its  work  of  voe- 
making.  In  some  of  the  Lake- valleys,  as  in  that  which  runs  up 
from  Kirkstone  Foot  in  a  direction  parallel  to  Deep«]ale,  the  sea  has 
left  a  number  of  blocks — some  of  them  just  detached  from  the  parent 
rock,  others  carried  to  a  short  distance ;  as  if,  by  a  sudden  rise  of 
the  land,  it  had  been  stopped  short  in  its  career,  that  it  might  leave 
monuments  not  only  of  its  work  of  denudation,  but  of  the  various 
steps  by  which  that  work  was  accomplished. 

Action  of  Rivers. — The  streams  which  traverse  most  of  the  valleys 
of  the  Lfake-district  are  too  insignificant  to  justify  the  supposition 
that  these  valleys  have  been  scooped  out  by  running  water  since  the 
last  emergence  of  the  land.  In  many  valleys  the  level  at  which  the 
action  of  the  sea  left  off,  and  that  of  the  stream  commenced,  can  be 
traced  in  the  abrupt  commencement  of  the  precipitous  sides  of  the 
channel  of  the  latter.  A  similar  sudden  break  in  the  general  slope 
of  the  sides  of  a  valley,  indicating  the  commencement  of  fluviatilc 
as  distinct  from  previous  marine  denudation,  may  be  seen  in  Aber 
Valley,  North  Wales,  and  Ash's  Valley,  Longmyud,  Shropshire. 
The  latter  furnishes  a  striking  instance  of  a  winding  and  bifurcating 
creek  or  voe.  But  in  those  river-gulleys  which  graduate  upwards 
into  larger  valleys,  we  may  often  discover  a  sufficient  distinction 
between  their  respective  contours  to  justify  our  referring  the  one  to 
fluviatile,  and  the  other  to  marine  denudation.  Professor  Sedgwick 
has  noticed  another  kind  of  proof  of  the  limited  excavating  power 
of  rivers  in  the  Lake-district,  as  being  furnished  by  the  small  quan- 
tity of  detritus  they  have  yet  been  able  to  deposit  in  the  lakes  which 
receive  their  waters.* 

Oritjin  of  Cwms, — The  Welsh  word  Cwm  is  applied  to  a  distinct 
class  of  hollows,  which  seem  to  i>oint  more  strikingly  than  either 
passes  or  ordinary  valleys  to  the  sea  as  the  great  excavator.  Few  of 
these  hollows  correspond  in  shape  with  the  litliological  structure  of 
the  district  in  which  they  arc  situated :  they  are  hollows  of  denu- 
dation par  excellence.     It  is  true  that  some  of  them,  when  viewed 

*  111  conii'-C'tion  with  this  .sul»jn't,  it  is  worthy  of  notion  that  thero  an*  many 
Tall«'ys  aiwl  liollow»  of  di  nudation  in  th**  Wi-ald  of  Siissix  with  no  streams  flow- 
ing through  th-  ni ;  while  somi*  of  thf*  valh*ys  of  Wihshire  and  Dorst-tshiro  j)ros«nt 
a  »«Ti«.?>  of  r.iis»-d  lMa<,-ln  s  which  « irihrace  nearly  the  whole  of  tht-  d^■oh^^tit•s  on  l)oth 
»»idrt<,  in  bueli  a  way  as  to  show  that  these  valleys  remain  as  they  were  left  by  the 
sea. 


304  Mackintosh —  On  the  L,ake'district, 

from  a  distance,  appear  as  if  an  explosive  force  had  suddenly  blown 
up  a  part  of  the  earth's  crust  But  this  supposition  would  not  be 
resorted  to  bj  an  inductive  geologist,  more  especiallj  when  he  con- 
siders that  cwma  are  not  whole  cups,  but  hollows  with  an  entrance 
on  one  side.  The  innermost  part  of  the  semicircular  cliff  is  gene- 
*rally  the  most  precipitous,  as  one  might  expect,  supposing  the  exca- 
vating cause  to  have  operated  in  an  inward  direction.  A  good 
specimen  of  a  cwm,  containing  a  tarn,  may  be  seen  near  the  top  of 
Saddleback :  another  occurs  to  the  north  of  Whiteside,  and  north- 
west of  Grisedale  Pike ;  and  its  walls,  which  are  very  lofty,  present  an 
imposing  appearance  from  the  road  leading  along  Whinlatter  Poss.^ 
Ancient  Sea-cliffs. — Wherever  we  meet  with  lines  of  precipices 
commencing  suddenly,  and  (to  a  traveller  approaching  them .  from 
behind)  unexpectedly,  on  the  side  of  a  mountain  or  in  sitaations 
where  no  particular  disruption  has  occurred,  we  are  justified  in  re- 
garding them  as  old  sea-cliffs,  more  especially  when  they  exhibit 
traces  of  having  been  undermined ;  for  it  is  not  so  much  by  a  dis- 
integrating process  that  the  sea  encroaches  on  rocky  coasts,  as  by 
undermining,  displacing,  and  scattering  fragments  and  blocks  which 
have  already  been  so  far  separated  by  joints  and  rents.  Even  in  the 
case  of  cliffs  originally  formed  by  a  great  fracture,  we  can  generally 
see  indications  of  the  subsequent  action  of  the  sea.  In  travelling 
in  the  Lake-district  we  continually  meet  with  lines  of  precipitous 
escarpment  running  along  one  side  of  a  mountain-range,  the  other 
side  of  which  is  a  gradual  slope.  From  an  inspection  of  Howe's 
Model  of  the  Lake-district  at  Bowness,  and  from  subsequent  obser- 
vation, I  was  led  to  notice  that  the  steep  escarpments  generally  face 
the  east,  south-cast,  or  north-east — apparently  showing  that  the 
indenting  and  undermining  current  must  have  assailed  the  ancient 
Cumbrian  Archipelago  from  the  east.  Among  the  numerous 
escarpments  with  an  easterly  aspect  are  the  following : — ^A  part  of 
the  western  shore  of  Windermere  Lake;  the  eastern  side  of  the  Old 
Man,  and  Wetherlamb  Mountains;  the  eastern  declivity  of  the 
Crinkle  Crags ;  the  precipice  called  Pa vey  Ark:  the  hills  running 
along  the  western  side  of  Grasmere  Valley,  the  Gap  of  Dunmail, 
Thirlmcre,  and  the  road  to  Keswick ;  the  eastern  side  of  Helvellyn, 
which  is  not  only  the  most  precipitous,  but  indented  with  voes 
separated  by  edges,  one  of  the  voes  terminating  in  Red  Tarn  Cwm ; 
the  western  sides  of  Rydal  and  Scandale  Valleys,  near  Ambleside; 
the  eastern  side  of  Kirkstone  Fell,  overhanging  the  pass;  the  western 
side  of  Kentmere  Valley,  &c.  &c.  In  many  of  the  narrow  valleys, 
where  the  direction  of  the  current  would  be  defected,  we  find  pre- 
cipitous escarpments  on  both  sides,  or  sometimes  on  the  exceptional 
side,  as  might  be  expected.  In  the  western  part  of  the  Lake- 
district  the  steep  escarpments  exhibit  no  prevailing  aspect;  but  this 


*  Sir  C.  LyoU  has  marked  an  ^ra  in  the  history  of  geological  discovery  by  his 
explanation  of  the  denudation  of  the  Weald  of  Sussex ;  but  I  am  not  aware  that 
any  geologist  has  yet  taken  notice  of  a  cu^m  now  in  course  of  being  excavated  by  the 
sea  at  Boachy  Head. 
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taAj  be  exptuoed  bj  sapposiDg  th»t  tlie  assumed  current  rau^t  h»va 
become  vary  irregular,  or  in  «ome  places  reversed,  io  the  direction 
of  its  Mtioa,  br  the  time  it  reached  B^rrowd&le,  Gitadsarth,  or 
Wutdale. 


The  FUlu  Rock  EDDeidalc     From  a  Skelf  h  b;  U    Wb  utaexL) 

7^e  Pillar  Rock — As  tl  -tpparentl^oldsca  coast  rook  is  SL-aieely 
noticed  in  guide-bookfi,  and  lU  situation  missintcd  in  acoatly  work 
on  the  Lake-countrj  latf^ly  publislied,  perhaps  game  accouiit  oF  it 
maj  not  be  unocceptablo  to  the  reoilor^i  of  tbis  Magazine.  It  is 
situated  in  Ennerilale,  about  two-tliirijd  of  the  way  up  the  side  of 
the  Pi  liar- mountain.  Professor  Sedjjwick,  mauy  yenra  ago,  dc- 
«cribed  the  geological  structure  of  Ennerdulo,  along  with  othur 
porta  of  the  Lake-district,  with  an  accuracy  which  has  bidden  de- 
fiance to  all  attempts  at  reviaiun  or  moditicution.  Sjciiito  may 
be  seen  at  the  base  of  the  Pi  liar- mountain,  and  the  rocks  above  hav<! 
been  so  much  altered  by  mctamnrphism,  if  not  indeed  originally 
vulcanic,  as  to  rencltx  it  very  puzzling  to  give  a  definite  name  to  any 
particular  specimen.*     The  crags  on  the  side  of  this  mountain  hnve 

*  Id  a  tied  Dole  Inti'ly  rivrivvd  &um  Pit)fi»FWr  Si-il^ick,  thni  viiK'ntlilp  gco- 

logiit,  IO  far  as  he  can  dow  rccuUicI,  would  call  tlic  PiUor  Rock  n  mma  of  fii>«_ 
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>ccn  ranked  by  Mr.  Otlej,  tho  guide-book  writer,  aa  the  first  in  the 
Lake-district.  The  great  pile  of  rock  called  The  Pillar  presents  a 
shape  which  can  only  be  explained  by  denudation,  and  that  chiefly 
a  denudation  by  fragmentary  displacement^  which  is  the  peculiar 
province  of  tho  sea.  That  this  valley  has  been  a  creek,  is  evident 
from  tlie  numl)er  of  undermined  and  denuded  clifls  it  contains,  and 
especially  from  the  terrace  and  accompanying  line  of  cliff  on  the  side 
of  Rcvelin  Pike.  The  geological  tourist  who,  during  the  present 
summer,  may  wish  to  climb  to  the  top  of  the  Pillar  Bock,  will  per- 
haps pardon  me  for  digressing  from  the  main  subject,  in  conclusion, 
by  giving  a  history  of  the  very  difHcult  and  dangerous  ascents  which 
have  already  been  achieved.  This,  after  several  months'  inquiry,  I 
was  fortunate  to  procure  from  Mr.  Whitehead,  Infirmary  Surgeon, 
Whitehaven. 

On  Septeml>er  24,  1 8oO,  Mr.  Whitehead  ascended,  and  foand  two 
slips  of  paper,  in  a  ginger-beer  bottle,  with  the  following  inscrip- 
tions:— *  Lieut.  Wilson,  K.N.,  Troutbeck,  ascended  the  Pillar,  May  6, 
1848,  and  left  this  l>ottle  as  a  memento  of  the  same. — Charles  A. 
C.  Baum(]^artner.    August  24,  1850.     Cambridge.' 

Mr.  W^Iiitcliead  afterwards  ascended  on  May  24, 1853.  The  ginger- 
beer  bottle  left  by  Lieut.  W^ilson  was  still  there,  but  the  papers  were 
gone,  and  in  their  place  a  nest  of  black  beetles.  These  were  dis- 
lodged, and  in  their  place  a  piece  of  paper  was  put  in  the  bottle  with 
*  God  save  the  Queen  '  written  on  it. 

Charles  William  Hartley,  a  young  man  from  Bradford,  Yorkshire^ 
asc<*nde<l,  Friday,  May  24,  and  Monday,  May  27,  1861. 

Mr.  Whit(*head,  a  third  time,  ascended,  Aug.  27y  1861,  and  foand 
the  paper  left  by  Mr.  Hartley. 

So  far  on  the  undoubted  authority  of  Mr.  Whitehead.  I. have 
been  informed  that  the  Rev.  Mr.  Webster,  late  Curate  of  Keswick, 
has  since  ascended. 


IV.  MicKOzoA  OF  THE  Valley-Deposits  of  the  Nar, 

Norfolk. 

In  the  Geological  Magazine,  No.  VII.,  Mr.  C.  B.  Rose  described 
the  Brick-earth  of  the  Nar  Valley.  To  the  list  of  Fossils  which  he 
^ave  at  pp.  11  and  12,  we  can  now  add  some  minute  but  interesting 
forms,  namely,  four  Bivalve  Kntomostraca  and  three  Foraminifera. 
The  former  (all  new  si>ecies),  determined  by  Mr.  G.  S.  Brady,  of  Sun- 
derland, are — 

( 'y  there  arborescons,  Jirndt/.  Normania  carinata,  2?rad^. 

Cythoridea  punctillata,  Bradij.  (.'ytherc  a^pera,  BraSy, 

In  their  general  relationships,  they  are  such  as  are  found  along 
the  coast  at  the  present  day. 

Tho  Foraminifera  have  been  determined  by  Mr.  H.  B.  Brady, 
F.L.S.,  F.G.S.,  of  Newcastle,  whose  note  is  as  follows: — *Brick- 


IM»r|>hyry.  l»ut  would  caution  p»'olopj«tH  }ig;iin8t  IkIii^  dtt-i  ivi-*!  by  thrloolc  of  n  fnuv 
turtsl  surlao — tin*  n-.il  Hlnirturi'  of  rookrt  of  this  claws  l.-i'ing  bost  obscrrt'd  wlure 
tin-  j»nM't'Hs  of  dtt'Drnposition  is  g<»inK  on. 
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earth  of  the  Valley  of  the  Nar,  Norfolk.  Specimen,  No.  1.— Verj 
muddy,  grey  clay,  containing  many  molluscan  shells  {Cerithium  reii- 
culatum^  &C.)  and  a  few  Otolites,  in  the  small  residue  of  the  wash- 
ing. This  contains  abundance  of  Roiaiia  Beccarii  of  all  sizes,  and 
also  oiNonionina  sirtaio-punctala :  the  latter  are  small  and  delicate. 
No.  2. — Whitish,  very  shelly  clay,  leaf-ing  but  little  solid  residue 
after  washing.  This  is  composed  chiefly  of  broken  fragments  of 
BivalTCSy  and  contains 

Rotalia  Beccazii ;  common. 

Nonionina  striato-punctata ;  conmion  and  smalL 

N.  depreasula ;  rare  and  snudL 

The  whole  of  these  Foraminifera  are  evidently  from  very  shallow 
waters,  possibly  estuarine,  or  a  few  fathoms  in  depth,  and  resemble 
very  closely  some  Oyster-ooze  from  the  Firth  of  Forth. — ^T.  R.  J. 


The  Tbiassic  Rocks  of  California. 

Tj^ROM  an  interesting  communication  to  the  '  American  Journal 
-*-  of  Science,'*  by  Professor  Whitney,  on  the  progress  of  tlie 
Geological  Survey  of  California,  it  appears  that  one  of  the  most 
striking  results  of  the  Survey  is  the  proof  of  an  immense  develop- 
ment, on  the  Pacific  side  of  North  America,  of  rocks  equivalent 
in  age  to  the  Upper  Trias  of  the  Alps,  and  palaeontologieally  closely 
allied  to  the  Limestones  of  Hallstadt  and  Aussee,  and  the  St.  Cossian 
beds  of  the  Alpine  Trias.  This  Triassic  belt  of  the  Pacific  Coast 
has  been  explored  in  the  latitude  of  40°,  and  east  and  west  from 
117  to  121  degrees  of  longitude;  and  from  this  region  the  largest 
portion  of  the  fossils  have  been  obtained,  both  from  the  three  parallel 
ranges  called  the  Humboldt  Ranges,  and  from  Plumas  County, 
California.  This  formation  extends  from  Mexico  to  British  Columbia, 
occupying  a  vast  area,  although  much  broken  up,  interrupted,  and 
covered  by  volcanic  and  eruptive  rock-?,  and  usually  highly  meta- 
morphosed. Among  the  specimens  collected,  four  species  have  been 
recognised  by  Mr.  Gabb  as  identical  with  European  forms ;  whilst 
the  whole  fades  resembles  that  of  the  Hallstadt  beds — the  same 
intermixture  of  Orthocerata^  Ceratifes,  Goniatites,  NautUij  and  Am- 
monites ;  together  with  ffalobia,  Monotis,  Avicula,  Pecten,  &c.  ;  a 
Monotis  being  the  most  widely  diffused  and  abundant  of  all. 

Accompanying  this  Triassic  formation  in  the  Sierra  Nevada,  is  an 
extensive  development  of  Jurassic  rocks,  usually  highly  meta- 
morphosed and  extremely  barren  of  fossils.  The  sedimentary  por- 
tion of  the  great  metalliferous  belt  of  the  Pacific  Coast  of  North 
America  is  chiefly  made  up  of  rocks  of  Jurassic  and  Triassic  age, 
with  comparatively  little  of  the  Carboniferous  Limestone.  While, 
therefore,  a  large  portion  of  the  auriferous  rocks  of  California  consist 
of  Metamorphic,  Triassic,  and  Jurassic  strata,  there  is  no  evidence 

*  See  Gbological  Maoazixb,  No.  11,  VoL  II.,  for  May  I860. 
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(says  Prof.  Whitney)  to  uphold  the  theory  that  has  been  so  often 
maintained,  that  all,  or  even  a  portion,  of  the  Auriferous  Slates  are 
older  than  the  Carboniferous ;  not  a  trace  of  a  Devonian  or  Silurian 
fossil  ever  having  been  discovered  in  California.  Indeed,  gold,  in- 
stead of  being  chiefly  limited  to  Silurian  rocks,  occurs  in  no  incon- 
siderable quantity  in  Metamorphic  rocks  belonging  as  high  up  in  the 
series  as  the  Cretaceous  group  (see  also  p.  330).  With  regard  to 
the  detrital  auriferous  deposits,  they  consist  of  materials  brought 
down  from  mountain-heights  above,  and  deposited  in  pre-existing 
valleys ;  beds  of  ancient  rivers,  and  in  lake-like  expansions  of  former 
watercourses,  during  the  later  Pliocene  epoch,  and  not  at  the  Drift 
or  Diluvial  period,  as  is  proved  by  the  remains  of  the  plants  and 
animals  imbedded  in  them.  These  auiiferous  deposits  were  suc- 
ceeded throughout  the  whole  extent  of  the  Sierra  Nevada  by  heavy 
accumulations  of  volcanic  sediments,  ashes,  pumice,  and  finally  by  a 
general  outpouring  of  lava,  covering  and  concealing  under  hundreds 
of  feet  in  thickness  the  auriferous  gravels. 

[Tiie  Hallstadt  beds  alluded  to  above,  forming  a  subdivision  of 
the  South  European  Triassic  group,  are  well  developed  in  the 
Eastern  Alps,  and  contain  extensive  beds  of  Rock-salt  at  Aussee, 
Hallstadt,  Hallein,  and  elsewhere,  which,  wrought  either  by  min- 
ing or  by  artificial  brine-works,*  yield  an  important  item  (about 
j^7,000,000)  to  the  Austrian  Government.  The  fossiliferous  lime- 
stone, lying  above  the  salt-works  at  Hallstadt,  is  worked  for 
mai'ble,  and  has  yielded  a  large  series  of  characteristic  fossils  to  the 
care  and  labour  of  M.  Kamsauer,  who  has  been  also  successful  in 
his  archaeological  researches  in  this  district,  and  has  discovered  in 
the  old  cellarium  of  the  salt-mines,  the  bronze  pickaxes  of  the  ancient 
peoi)le  who  worked  the  salt,  it  appears,  about  four  centuries  B.C.]  — 
J.  M. 


Le  Darwinisme  :  ou,  Examen  de  la  Theorie  relative  X  l'Ori- 
GiNE  DES  EspJfecES.     Par  A.  L.  A.  F^e.    Paris,  1864. 

■piAllVVINISM,  as  the  Theory  of  the  Origin  of  Species  by 
■^-^  Natural  Selection  is  sometimes,  especially  by  theologicd 
adversaries,  absurdly  called,  has  in  this  author  no  very  formidable 
opponent.  M.  F6e  admits  certain  modifications  of  anitnal  and 
vegetable  forms,  but  recognizes  no  other  influence  in  their  produc- 
tion than  that  of  a  Final  Cause.  The  extinction  of  certain  anoma- 
lous forms  is  ascribed  to  the  fact  that  Nature's  ill-directed  efforts 
having  failed  to  adapt  their  organization  to  the  circumstances  under 
wliich  they  were  placed,  they  have  gradually  succumbed  to  the 
destructive  agencies  by  which  they  were  surrounded,  and  have  been 
removed  from  the  earth  by  a  natural  process,  not  of  selection,  but 
'  depuration.'     The  author's  right  to  pronounce  upon  the  physiologi- 

*  Wutcr,  pouTud  in  from  above,  and  left  awhile  to  dissolve  the  suit,  is  recovered 
by  pumping,  and  evaporated,  after  being  led  to  a  distance  of  many  miles. 


RevieMcs — Ftts  Dartrimisme.  3->9 

eal  qnesttons  inTolved  in  the  Tiews  he  criticise?  maj  be  inferred  from 
his  serionslj  nrging  as  an  objection  ty  the  Dirergence  of  Character, 
that  the  uniTer^l  germ,  to  which  he  traces  back  Darwin*s  progeni- 
tors of  the  animal  and  TCgetable  series,  must  hare  contained  all 
t^ubseqaent  forms,  since  they  would  aiL  despite  their  differences  of 
form  &nd  capabilitieSy  hare  been  derived  from  it ;  just  as  the  germ 
of  the  indiTidual  contains  onlj  one  embryo.  Sach  a  eutement  of 
abandoned  Evolation  Notions  was  scarcely  to  be  anticipated  in  a 
member  of  the  Medical  Faculty  of  Strasbnrg.  In  any  criticism  of 
Darwin's  work,  the  evidence  derived  from  geology  ought  to  hold  a 
prominent  place ;  but  our  author  hesitatingly  adinits,  if  he  does  ad- 
mit, the  non-universality  of  the  Deluge, — sees  in  the  sharply  separated 
faunas  of  the  older  rocks  proof  of  the  plurality  of  original  forms, — 
and  rests  the  immutability  of  species  on  their  permanence  since 
'  diluvial '  times,  whatever  they  are. 

It  is  not,  however,  to  the  physiological  and  geological  inaccuracies 
of  M.  Fee  that  we  would  now  direct  attention,  but  to  the  serious 
error  of  representing  Mr.  Darwin's  views  as  pointing  to  a  progression 
of  which  '  perfection  '  is  the  goal.  He  imagines  that  the  perfection 
to  which,  according  to  the  views  he  opposes  (not  Darwin's),  organic 
forms  are  tending,  is  an  ideal  standard  of  beauty;  and  naturally  asks, 
where  is  this  standard  to  be  found  ^  I'hese  notions  are  expanded 
in  several  rhetorical  passages,  neat  in  structure,  but  obscured  by  the 
loose  way  in  which  scientific  terms  are  employed.  Now,  in  the  first 
place,  Mr.  Darwin  is,  for  the  reasons  acutely  pointed  out  by  Sir  C. 
Lyell  in  his  'Antiquity  of  Man/  very  cautious  in  his  sup]K)rt  of  any 
theory  of  progression.  The  most  eloquent  passages  in  his  work  are 
those  in  which  be  urges  the  fragmentary  character  of  the  gei»logieal 
record,  on  tlie  assumed  completeness  of  which  alone  could  any  scheme 
of  pi*ogre8.>ion  be  founded.  And  in  the  second  place,  by  Ptrfeotii»n 
no  more  is  meant  than  an  ever-increasing  accuracy  of  relation  between 
the  Organism  and  the  Conditions  under  which  it  is  placed.  With 
Human  Progression  in  a  moral  sense,  no  morphological  theories  have 
anything  to  do  :  it  is  only  with  Man  as  an  animal,  and  his  relations 
as  such  to  other  animals  and  to  the  inorganic  world,  that  Zoology  is 
concerned.  To  speak,  therefore,  of  a  i>eriod  when  a?sthetics  shall  so 
far  prevail  in  the  world  that  even  the  rose  will  lose  its  spines,  and  to 
suggest  such  millennial  fancies  as  in  any  way  flowing  from  the  Dar- 
winian Theory,  is  grossly  to  misrepresent  that  theory,  and  to  wander 
far  from  the  true  scope  of  scientilic  enquiry. 

Another  error  of  nearly  equal  magnitude  is  to  represent  time  as 
the  only  element  of  change.  It  is  only  one  factor ;  the  other  is  vary- 
ing conditions,  meaning  by  that  phrase  not  merely  climatal  vicissi- 
tudes, and  those  less  appreciable  causes,  loosely  included  under 
climate,  which  affect  the  spread  of  organisms  even  over  districts 
contiguous  to  those  whence  they  started, — but  also  competition, 
whether  caused  by  quest  of  food,  or  by  that  desire  of  superiority, 
common,  as  John  Hunter  long  ago  pointed  out,  to  all  animals,  alike 
to  those  which  devour  flesh  and  those  which  do  not.  Of  the  animals 
exposed  to  the:-e  hostile  influences,  only  a  certain  proportion  survive ; 
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and  those  which  do  so  are  by  the  theory  supposed  to  possess  some 
slight  modification  of  structure  or  endowment  giving  them  a  sope- 
rioritj  over  their  less  favoured  brethren  who  have  failed  in  the 
struggle.  The  transmission,  bj  the  survivors,  of  the  slight  modifica- 
tion to  which  the  J  owe  their  continued  existence,  together  with  the 
other  characters  of  the  species,  is  all  that  is  claimed  bj  the  Theorj. 
The  modification  is  ^  accidental,'  not  by  hazard,  but  as  the  result  of 
some  slight,  unknown  cause  operating  on  the  yariability  of  the 
species.  It  is  this  unconsciousness  of  the  change  which  distinguishes 
Darwin*s  Theory  from  that  of  Lamarck,  who  ascribed  to  the  animal 
an  active  share,  through  volition,  in  inducing  the  modification. 

In  showing  that  Darwinism  is  not  original,  M.  F^  has  not  clearly 
stated  the  difference  between  this  and  preceding  theories ;  he  has 
further  adopted  an  unsound  criticism  against  which  we  would  pro- 
test as  one  frequently  ungenerous  in  its  results.  He  finds  iu  Eestif 
de  la  Breton ne,  1781,  an  anticipation  of  the  doctrines  of  1859.  On 
his  own  showing,  this  anticipation  amounts  only  to  a  belief  in  a  single 
progenitor  in  the  animal  and  vegetable  kingdoms  respectively,  whose 
descendants  have  differed  under  the  influences  of  soil  and  tempera- 
ture. But  this  belief  was,  by  his  own  confession,  '  hatched  in  a  head 
purely  literary,'  by  one  '  who  only  wanted  a  little  more  reason  to 
become  a  man  of  great  eminence.'  To  dignify  such  random  state- 
ments by  the  name  of  a  system,  and  to  regard  them  as  anticipations 
of  views  which  were  only  acquired  by  long  careful  and  extended 
observation,  and  were  beyond  the  reach  of  intuition  (the  very  science, 
Geology,  which  alone  gave  them  substance,  beiug  of  subsequent 
birth),  is  an  easy  weapon  of  depreciation,  but  is  alike  unjust  to  the 
merits  of  the  earlier  and  later  thinker. 


Memoirs  of  the  Geological  Survey  of  Indli,  Vol.  111.  Part  2. 
*  On  the  Geological  Structure  and  Relations  op  the  South- 
ern Portion  of  the  Himalayan  Ranges,  between  the  Rivers 
Ganges  and  Ravee.'  By  11.  B.  Medlicott,  B.A.,  F.G.S.,  of  the 
Geological  Survey  of  India.    8vo.  1864. 

THIS  Memoir  is  of  interest,  not  only  to  Indian  geologists,  from  its 
adding  to  their  knowledge  of  the  geological  structure  of  an  import- 
ant part  of  their  adopted  country,  but  also  to  those  who  have  no  per- 
sonal knowledge  of  India,  from  the  author's  remarks  on  the  general 
structure  of  hills  (not  only  in  the  chapter  on  that  subject,  but  broadly 
scattered  throughout),  and  his  Appendix  on  the  various  theories  of 
the  formation  of  mountains.  It  treats  of  an  area  of  about  7,000  square 
miles,  containing  some  of  the  oldest  of  the  *  hill-stations,'  and  belong- 
ing to  the  ^  Eastern  Himalaya ; '  a  tract  which  consists  of '  three  well- 
marked  regions  : — the  range  of  peaks ;  then  a  broad  band  of  hills, 
commonly  spoken  of  as  the  Lower  or  Outer  Himalaya ;  and  outside 
(south)  ...  a  narrow  fringing  band  of  much  lower  hills  (Sub- 
Himalaya),  .  .  .  of  which  the  Sivalik  hills  are  the  type.'  The  second 
of  these  well  shows  the  denudation- type  of  hill,  having  irregular 
ridges  and  river-courses  *  transverse  to  the  general  direction  of  the 
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moan  tain-region;'  so  much  so.  iiideoil.  that  the  author  could  not  *  trace 
even  the  gaiding  influence  of  simple  fissures  in  any  definite  system, 
in  predetermining  the  lines  of  drainage*  Though  the  hills  are  some- 
times 10,000  or  12,000  feet  high,  yet  there  is  mostly  great  sameness 
in  their  scenery, — 'a  monotony  of  steep  slopes,  and  ridges  of  uniform 
height,  and  with  little  variety  of  outline.'  Their  outer  limit  is  fur 
the  most  part  well  marked  by  n  quick  change  to  much  lower  liilU  of 
diflercnt  aspect.  The  ridges  of  this  third  region  '  are  approximately 
coincident  with  lines  of  disturbance,  being  usually  formed  by  anti- 
clinals,  or  on  the  upthrow  side  of  faults ;'  tliough,  of  course,  Mr.  Mtrd- 
licott  docs  not  by  any  means  imply  that  these  Sub-IIimalaran  hilU 
have  been  formed  by  disturbance  only,  as  further  on  lie  says,  '  No 
doubt,  the  actual  contours  in  both  cases  are  the  immediate  results 
of  denudation.'  Such  being  the  case,  we  do  not  see  why  the  Sub- 
Himalayan  hills  should  be  called  'true  hill-ranges, — members  proper 
.  •  .  of  the  great  Himalayan,  system,'  whiUt,  by  implication,  those  of 
the  Lower  Himalaya  are  not.  The  latter  are  the  liigher  and  the 
nearer  to  the  region  of  peaks ;  the  mere  fact  that  they  have  lH*en 
carved  out  without  any  particular  regard  to  lines  of  disturlmnce  does 
not  surely  go  against  their  being  Mnie  hill-ranges'! — if  so,  half  the 
mountains  in  the  world  can  hardly  lay  claim  to  the  title.  We  suspect 
that  Mr.  Medlicott  draws  some  subtle  distinction  between  a  'hill- 
range'  and  a  'range  of  hills,'  and  somewhat  confuses  tlie  former  with 
a  '  line  of  elevation.'  Those  hills  that  have  Ix^en  worn  out  across,  and 
in  defiance  of,  disturbances  arc  rather  more  marvellous  than  those  in 
which  the  denudation-surface  more  or  less  folhiws  the  grolo^rical  out- 
line. These  regions,  however,  are  not  inurked  by  di^^t•n.Ml<'l*^  of  feature 
only,  but  consist  of*  two  series  of  rocks  strongly  contrasting  in  eom- 
po^ition.'  As  these  are  in  vertical  contact  alon«r  tht-ir  wcll-markfd 
boundary,  it  would  have  bfcn  a  difficult  matter  to  till  which  was  thu 
older,  were  there  not  a  very  large  outlier  of  the  Suh-llimaluyan  beds 
resting  *on  a  denuded  surface  of  tlu;  older  rocks.' 

Witii  the  remark,  that  '  there  is  perhaps  now  an  over-tendency  to 
aUow  fossil  evidence  too  exclusively  to  regulate  our  classilication  of 
rock-scries,'  we  heartily  agree ;  but  it  is  no  reason  that  Mr.  ^ledlicott 
should  nothavevouclisaffd  us  a  little  more  information  aUtut  the  fos- 
sils of  these  vast  sets  of  be<ls  than  is  given  by  one  list,  and  here  and 
there  a  few  chance  words,  such  as — although  tlie  'central  region  of 
our  district  ...  is  the  classic  ground  of  the  Fauna  Sivalensis;' — 
'These  giant  fossils'  (what  they  are  we  are  not  told)  "are  found 
through  some  thousands  of  feet  in  thickness  of  the  Sivalik  rocks,'  liie 
uppermost  member  of  the  Sub-Ilinialayaii  Series:  but  Mr.  Medlicott 
was  unable  'to  trace  one  single  fossil  to  the  Nahun  IhmIs'  below, 
though  he  states  that  some  letters  of  Col.  Cant  ley  and  Dr.  Falconer 
seem  to  i>oint  to  fossils  having  been  found  in  the  latter. 

From  the  list  of  formations  given  at  p.  17,  we  learn  that  the  beds 
of  the  district  consist,  in  descending  order,  of  tlie  *Sub-IIinialayan 
Series/  divided  into  the  '  Sivalik,*  *  Naliun,'  and  'Subaliur  groups  ; 
and  the  'Hinnilayan  Series,'  of  '  Unmetamorpiiic'  (four  divisions)  and 
'Metauiorphic'  rocks.     This,  however,  is  not  a  perfect  list ;  for  at 
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p.  152  we  find  an  account  of  some  '  Post-Siv&lik'  beds,  and  at  p.  66 
suggestion  of  there  being  some  '  Supra-Krol'  rocks  (top  of  the  Himi 
lajan).  What  the  age  of  these  furmations  maj  be  is  not  stated  in  tb 
list,  though  elsewhere  we  gatlier  that  the  Sub-Himalajan  Series,  tl 
connection  of  the  groups  of  which  is  based  'on  purely  lithological  an 
structural  considerations/  is  of  Tertiary  age ;  but  as  to  the  Himi 
Ifijan  Series,  one's  imagination  is  left  to  roam  from  Tertiary  down  1 
Lnurentian  for  nearly  fifty  pages,  when  we  find  that  it  may  still  roai 
within  the  same  limits,  as  nothing  is  known  of  the  age  of  that  aerie 
By  the  way,  it  is  like  an  Irish  bull  to  give  the  name  '  Sub-Himalayai 
to  a  set  of  beds  which  lie  above  those  called  'Himalayan ;'  althoug 
the  hills  of  the  former  are  lower  (or  under)  those  of  the  latter,  an 
therefore  the  name  is  geographically  right 

At  p.  19,  there  are  some  very  interesting  remarks  on  the  connectic 
between  the  disturbed  and  tilted  Sivalik  rocks,  and  the  undistarbc 
*  deposits  of  the  plains.'  The  upper  beds  of  the  former  are  of  tl 
same  composition  as  the  latter,  which  'overlap  the  deunded  base  < 
the  Sivalik  hills,  just  as  the  Sivalik  rocks  overlap  the  denuded  b« 
of  the  Nahun  hills : '  the  relation  of  the  Gangetic  to  the  Sivalik  bed 
Mr.  Medlicott  thinks,  therefore,  to  be  the  same  as  that  of  the  latti 
to  the  Nahun  beds.  This  connection  between  past  and  present  coi 
ditious  is  further  marked  by  the  'coincidence  between  the  varit 
tions  of  the  Sivalik  deposits  and  the  actual  positions  of  the  gre 
river-courses,  .  .  .  thus  proving  the  great  antiquity  of  even  tl 
details  of  the  actual  configuration;'  a  view  which  the  author  was  tl 
more  ready  to  take  from  seeing  'the  prodigious  results  of  atmospher 
denudation  in  excavating  the  deep  winding  valleys  through  tl 
mountains.'  The  coarse  boulder-beds  of  Sivalik  age  have  bee 
greatly  disturbed,  'often  deeply  faulted,  sharply  folded,  vertical,  ar 
eveu  inverted :  yet  all  this  has  been  efiected  without  sensibly  afiTectii 
the  details  of  contour  in  the  adjoining  mountain-region.' 

Having  given  a  general  descriptiou  of  the  district  and  its  rocic 
the  author  goes  on  to  describe  the  latter  in  greater  detail,  beginnii 
with  the  oldest  series,  but  with  the  newest  group  of  that  series,  th 
is,  in  a  sort  of  half-descending,  half-ascending  order.  Here,  howeve 
we  need  not  follow  him  so  closely,  as  the  subject  is  almost  whol 
Indian,  but  will  pick  out  those  parts  that  have  a  wider  interesi 
noting  first  that  there  is  an  'almost  total  absence  of  fossils  in  all  tl 
rocks  of  the  Lower  Himalaya,'  and  that  but  one  undoubtedly  intrusi^ 
rock,  a  trap,  has  been  found  in  the  large  tract  of  country  described 

In  the  way  he  treats  some  of  the  commonest  geological  terms,  M 
Medlicott  is  again  true  to  his  nationality ;  and  after  saying  that  1 
'  must  anticipate  any  ambiguity  that  might  arise  from  tlie  uncerta 
meaning  of  some  common  rock-names,'  he  at  once  throws  us  into 
state  of  utter  bewihlerment  as  to  the  meaning  of  'slate'  and  'gri 
lie  objects  to  *  slate'  being  used  only  for  rocks  showing  cleavage 
ponie  perfection,  and  says  that  '  such  is  not  its  general  use  amoi 
English  writers'  (!) — from  which  remark  we  must  totally  disagre 
Again,  he  uses  'grit'  for  rocks  'too  fine-grained  and  earthy  to  1 
called  sandstone,  and  too  rough  for  a  slate,'  and  thinks  that  in  i 
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doing  he  is  'accepting  the  practice  of  English  field-geologii^ts ' !  He 
belicTes  that  'the  nisoal  glossary-meaning  of  the  word  is  a  sharp 
sandstone,  coarse  or  fine :'  we  have  always  thought  that  a  grit  was 
simply  a  very  coarse  sandstone,  or  in  other  words  something  between 
a  sandstone  and  a  conglomerate.  To  know  what  a  '  slate-grit '  may 
be^  in  this  Memoir^  needs  a  special  revelation  from  the  author,  who, 
we  hope,  in  his  next  will  either  use  such  common  words  in  their 
well-known  and  accepted  sense,  or  will  favour  his  readers  with  a 
glossary  of  his  own  peculiar  dialect.  In  applying  *  schist '  to  foliated 
rocks  only,  h*^  does,  however,  agree  with  English  geologists. 

In  the  outer  zones  of  the  Lower  Himalayas,  the  ridges  are  along 
synclinals,  and  in  some  hills  there  is  even  a  'qnaquaversal  con- 
vergence of  dips,'  the  result  of  which  is  to  form,  with  the  help  of 
dunudatton,  a  deep  crater-like  hollow  at  the  top.  We  would  remark 
tliat  this  inwards  dip  is  the  one  most  likely  to  save  the  beds  from 
denudation,  as  there  is  no  tendency  for  masses  to  slip  off  in  any 
direction ;  but,  on  the  other  hand,  they  tend  to  slide  inwards  along 
the  lines  of  bedding.  Mr.  Ruskin  has  drawn  attention  to  this  and 
other  like  matters  in  voL  iv.  of  'Modem  Painters.'  At  p.  34,  Mr. 
Medlicott  notices  that  at  Simla  the  upper  rocks  have  been  more 
altered  than  the  lower,  and  also  'show  much  more  local  crushing  and 
contortion.'  Thb  phenomenon  in  metamorphism  is  not,  of  course, 
noted  here  for  the  first  time,  as  it  has  been  proved  that  in  the  Scotch 
Highlands  a  Lower  Silurian  quartzite  overlies  unaltered  red  con- 
plomerates  of  Cambrian  age.  At  p.  72  we  have  a  slight  disagree- 
ment with  the  brothers  Schlagiiitweit :  what  they  took  for  cleavage, 
Mr.  Medlicott  says  is  a  very  good  example  of  bedding ;  and  he  states 
that  he  could  see  no  general  system  of  cleavage  in  the  district. 

The  lower  set  of  rocks  being  dismissed,  the  Sul»-IIimalayan  Series, 
the  special  object  of  the  Memoir,  is  described.  Of  these,  the  lowest 
group,  the  Subathu  beds,  we  are  told  (pp.  74-6)  are  of  Nummuliiic 
Mge,  and  of  varied  mineral  cliaracter;  they  *  rest  upon  a  deeply 
denuded  surface  of  the  Lower  Himalayan  rocks;'  their  'present 
boundary'  seems  to  have  been  nearly  their  'original  limit  of  deposi- 
tion;* and  the  lower  rocks  *had  undergone  comparatively  little 
disturbance'  before  their  deposition.  This  last,  however,  seems  to 
us  hardly  to  agree  with  the  deep  denudation  of  the  older  rocks  before 
the  deposition  of  the  newer  on  tliem  :  and  the  author,  indeed,  qualifies 
the  statement  at  p.  86,  where  he  states  that  the  denudation  implies 
disturbance,  but  he  thinks  that  it  was  not  of  timt  sort  which  causes 
contortion  or  Ijending,  and  that  this  pre-nummulitic  elevation  took 
]»!ace  on  the  same  lines  as  those  that  now  mark  the  Himalayan 
system,  which  therefore  would  not  result  from  one  upheaval,  after 
tiio  deposition  of  the  Sub-Himalayan  beds.  Mr.  Medlicott  is  of 
(rpinion  that  '  the  Nummulitic  Limestone  of  the  Salt-range  is  the 
oi>en-9ca  contemporary  of  the  Subathu  group,'  though  none  of  the 
f(»8sils  yet  known  arc  common  to  both  groups.  The  junction  of  the 
SiiVmthu  beds  with  the  overlying  Nahun  beds  looks  like  an  immense 
fault:  there  are  no  outliers  of  the  latter  on  the  former,  and  no  inliers 
of  the  former  within  the  area  of  the  latter.     The  author  thinks  that 


314      Reviews — MedlicotCs  Southern  Himalayan  Ranges. 

the  boundary  is  really  a  coast-line  (which  may  perhaps  have  after- 
wards suffered  from  shifting),  its  irregular  course  being  against  the 
idea  of  an  origin  by  a  fault.  The  account  of  these  beds  is  cloded 
with  a  note  of  the  fossils  found  in  them,  amongst  which  are  many 
Plants,  '  probably  of  Middle  Tertiary  age.'  It  is  a  strange  thing, 
that  whenever  plants  are  found  in  Tertiary  beds,  they  are  nearly 
always  said  to  be  'Miocene'  or  'Middle  Tertiary.' 

'  The  Nahun  beds,  our  author  says,  consist  in  great  part  of  a 
sharp  soft  sandstone,  here  and  there  with  clays  and  iron-ore,  and  at 
one  place  conglomerate.  It  is  often  hard  to  divide  these  from  the 
overlying  beds. 

The  Siv&lik  group,  where  most  developed,  may  be  subdivided  into 
four ;  the  lowest  having  more  or  less  clay  with  the  sandstone  of 
which  this  group,  as  that  below,  mainly  consists;  the  next  is  almost 
wholly  sandstone,  passing  upwards  into  the  third,  which  is  conglo- 
meratic ;  whilst  the  fourth  is  made  up  of  clays  and  conglomerates : 
at  one  spot  the  middle  two  are  together  15,000  feet  thick.  As  '  no 
two  sections  ....  of  these  rocks  are  exactly  alike,'  the  geology  of 
the  Sivaliks  can  be  no  easy  task  to  work  out.  We  have  before 
noticed  that  these  beds  are  said  by  Mr.  Medlicott  to  be  in  some 
measure  related  to  the  present  system  of  valleys ;  and  in  proof  of 
tliis  he  remarks,  '  the  greater  accumulation  of  boulder-deposits  (in 
this  group)  in  the  immediate  regions  of  the  great  rivers  is  very 
noticeable.'  At  p.  122,  we  are  told  that  at  the  great  river-gorges 
there  are  transverse  fractures ;  but  our  author  does  not  accept  the 
usual  explanation  of  the  waters  having  naturally  selected  these  as 
weaker  parts  wherein  to  cut  a  channel,  thinking  that  to  do  so  may 
bo  '  putting  the  cart  before  the  horse,'  and  suggesting,  on  the  other 
hand,  '  whether  the  rivera,  for  the  existence  of  which  in  this  posi-^ 
tion  during  the  Siv&lik  period  we  have  such  good  evidence,  may  not 
have  been  tlie  predetermining  cause  of  these  transverse  fissures.' 

In  a  short  account  of  the  Post-Sivdlik  beds,  the  author  states  his 
belief  tliat  the  deep  valleys  and  gorges  have  been  formed  *  by  river- 
action  and  atmospheric  denudation  generally,'  rather  than  by  marine 
denudation,  as  has  been  supposed. 

In  India,  as  elsewhere,  rivers  often  go  out  of  their  way  to  cut  a 
channel  through  hard  rocks  when  a  nearer  course  seems  to  have  been 
open  to  them  through  softer  beds,  which  *  may  safely  lead  us  to  infer 
very  remote  conditions  of  the  surface,  very  diflferent  from  what  is 
now  apparent.'  With  regard  to  the  general  structure  of  the  hills, 
tlie  author  thinks  that  the  disturbances  in  the  Sub-Himalayan  rocks 
'have  no  direct  connection  with  the  formation  of  the  mountains;' 
but  that  they  have  been  caused  by  '  the  thrust  from  the  mountain- 
mass  consequent  on  the  sinking  of  that  mass:'  the  disturbance  of 
the  older  rocks,  however,  he  thinks  to  have  been  caused  by  eleva- 
tion. 

The  last  chapter  is  on  Economic  Geology,  of  which  there  is  not 
much  to  be  said,  as  it  would  be  'difficult  to  find  elsewhere  an  equal 
area  of  mountain-country  so  barren  of  mineral  wealth.'  Building- 
stones  and  slate  are  to  be  got  in  places ;  gypsum,  salt,  iron,  copper, 


Beview* — MedlicotCs  Southern  Himalayan  Ranges.      315 

and  lead  are  worked;  and  gold  is  found  in  the  beds  of  rivers,  ^cven 
in  streams  which  onlj  drain  the  Sub-PIimnlajan  rocks,'  so  that  it 
must  have  'a  doubly  derivative  origin/  because,  so  far  as  known, 
It  never  occurs  in  veins  in  any  but  very  old  rocks. 

The  Memoir  ends  with  an  Appendix  on  Theories  of  Mountain- 
Ibrmation,  in  which  an  account  is  given  of  the  views  that  have 
l)een  put  forward   by  men  of  note.     First,  however,  the  author 
^raws  a  distinction  between  physical  geography  and  physical  geo- 
logy differetat  from  that  which  is  usually  held.    He  would  use  the 
former  with  regard  to  the  present  *  aspects  of  nature '  and  '  the  form 
and  position  of  mountains,*  whilst  he  looks  upon  the  latter  as  relating 
to  '  past  activities,'  its  object  being  '  to  investigate  the  mode  of  origin 
of  mountains.'    This  seems  to  be  using  the  term  physical  geology 
for  a  very  theoretical  matter. 

The  chief  theories  of  mountain-formation  are : — (1)  E.  de  Beau- 
mont's, according  to  which  the  contraction,  by  cooling,  of  the  sup- 
posed fluid  internal  mass  of  the  earth  has  been  the  cause  of  the 
distortion  and  fracture  of  the  comparatively  thin  crust     The  best- 
known  part  of  this  theory  is  the  doctrine  that  parallel  mountain- 
chains  are  of  the  same  age  as  regards  elevation,  and  that  successive 
convulsions  would  have  their  directions  in  pentagonal  symmetry. 
We  cannot  agree  with  Mr.  Medlicott  in   being  captivated  by  its 
grandeur,  and  giving  way  to  a  hope  that  it  may  turn  out  right  in 
the  main ;  for,  as  he  sa3rs,  it  is  '  far  beyond  our  actual  knowledge  of 
geology,'  and  therefore  has  really  little  to  stand  on:  indeed,  wo  think 
that  Mr.  Hopkins*  has  clearly  shown  its  great  weakness  and  incon- 
sistency with  known  facts. — (2)  Mr.  Hopkins  supposes  elevations  to 
be  caused  by  the  expansion  of  fluids  or  gases  in  vast  hollows  in  the 
earth's  crust,  and  he  seems  to  think  that  elevations  are  far  more  local 
than  is  supposed  by  de  Beaumont.    The  result  of  elevation  would  be 
to  produce  longitudinal  and  transverse  fissures,  the  former  with  '  a 
parallelism  to  the  geometrical  axis  of  the  area '  acted  on,  and  the 
latter  at  right  angles  to  these.     This  theory  is  applied  by  its  author 
to  the  Weald;  but  we  fear  that,  when  the  detailed  geological  exa- 
mination of  that  district  has  been  finished,  many  of  the  linos  of 
disturbance  laid  down  by  Mr.  Hopkins  will  be  found  somewhat  ima- 
ginary; though,  should  this  be  the  case,  we  agree  with  Mr.  Medlicott 
that  '  his  paper  will  retain  its  value  as  a  discussion  of  one  set  of 
conditions.'— -(3)  Prof.  H.  D.  Rogers  thinks  that  the  undulations  of 
the  crust  of  the  earth  could  have  been  caused  neither  by  simple 
upward  nor  lateral  pressure;  but  that  they  are  owing  to  a  wave-like 
motion  on  the  surface  of  the  molten  fluid  beneath. — (4)  The  theory 
of  Babbage  and  Herschel  rests  on  the  fact  that  the  contour  of  un- 
derground isothermal  lines  depends  on  that  of  the  surface.     If  the 
surface  is   changed,  therefore,  by  deposition  or  denudation,  these 
isothermal  lines  will  change  also,  and  an  expansion  or  contraction 
of  the  rocks  will  take  place,  giving  rise  to  disturbance.     We  would 
ask,  however,  how  the  deposition  and  denudation,  to  the  great  extent 
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needed,  are  to  take  place  without  elevation  and  subsidence  of  the 
ground  beforehand  ? 

A  theory  has  been  lateljr  put  forward  bj  Prof.  Bischoff,  too  late 
for  notice  in  this  Memoir,  that  elevation  and  depression  *  have  re- 
sulted from  an  increase  or  decrease  of  volume  in  deeply  seated  rocks, 
in  consequence  of  the  more  or  less  complete  displacement  of  the 
silica  of  their  silicates  by  carbonic  acid.'* 

We  cannot  forbear  quoting  a  passage  from  the  close  of  this  Ap- 
pendix : — '  A  study  of  the  existing  state  of  any  portion  of  the  earth*s 
surface  will  show  tiiat  denudation  is,  in  fact,  more  a  hill-maker  than 
a  hill-destroyer.  ...  In  what  I  say  here,  I,  of  course,  allude  to  sub- 
aerial,  pluvial  denudation,  by  rain  and  rivers.  Oceanic  denudation 
may  perform  a  greater  amount  of  work  in  abrading  and  transporting 
matter;  .  .  •  but,  as  a  rule,  and  as  compared  with  pluvial  denuda- 
tion, it  is  purely  a  levelling  agent;  it  carries  away  wholesale  where 
the  other  agency  would  work  out  mountain-systems  on  its  own  prin- 
ciples.' The  relation  of  the  two  kinds  of  denudation  has  been  ably 
worked  out  by  Prof.  Ramsay  for  the  district  of  the  Weald.f 

It  is  not  a  little  strange  that  the  advocates  of  theories  of  atmo- 
spheric denudation  should  be  chiefly  found,  of  late  days,  in  the  ranks 
of  our  Geological  Surveys, — Ramsay,  Jukes,  and  Logan  being  fol- 
lowed by  Mcdlicott,  Goikie,  and  others;  and  we  think  it  not  a  small 
thing  in  favour  of  these  views,  that  they  are  upheld  by  those  who,  of 
all  men,  should  know  something  of  that  '  form  of  the  ground '  by  the 
careful  and  detailed  examination  of  which  they  get  their  living.  To 
Hut  ton,  Play  fair,  and  Scrope  belongs  the  honour  of  being  the  earlier 
advocates. 

With  the  Memoir  is  a  map,  on  a  scale  of  eight  miles  to  an  inch ; 
nnd  there  are  also  three  lithographic  plates,  as  indistinct  as  is  usual 
with  that  stjle  of  illustration,  and  many  woodcut  sections.  The 
*  get  up'  contrasts  very  favourably  with  the  thin  paper  and  crowded 
type  of  our  own  Geological  Survey  Memoirs,  which,  we  feel  assured, 
would  be  thought  more  of  were  they  printed  as  they  should  be,  and 
not  sacrificed  to  a  miserable  and  mistaken  notion  of  Governmental 
economy. 

To  conclude,  the  work,  which  is  a  credit  both  to  its  author  and 
to  the  Geological  Survey  of  India,  should  be  read  by  every  philo- 
sophical geologist. 

On  the  Formation  and  History  of  the  Malvern  Hills.  By 
Dr.  H.  B.  HoLL,  F.G.S.  [Quart.  Journ.  Geol.  Soc.,  No.  81, 
February,  1S65.] 

rPHE  principal  object  of  this  valuable  paper  is  to  show  that  the 
•^  rocks  which  constitute  the  axis  of  the  Malvern  Range,  and  which 
have  hitherto  been  treated  of  as  syenite,  &c.,  are  in  reality  of  Meta- 
morphic  origin,  and  consist  of  a  variety  of  gneissic  and  schistose  rock:>, 

•  Quarterly  Journal  of  Science,  vol.  i.  p.  475  (June  1864). 
t  The  Physical  Geology  and  Qeograpby  of  Great  Britain,  2nd  edit.^  1864. 
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partljr  micaceous,  bat  chiefly  homblendic,  with  occasional  Aob-crjrs- 
talline  bands,  and  beds  of  coarse-grained  diorite  interstratified  ;  tra- 
versed also  abundantlj  by  quartzo-felspathic  Tein^,  and  invaded  by 
dykes  and  masses  of  empted  trap  (diabase) :  and  Dr.  Holl  has  en- 
deairoared  to  prove  that  they  form  a  part  of  the  old  Pre-Cambrian 
continents,  of  which  the  metamorphic  rockft  of  British  North  America, 
of  Scandinavia,  Bohemia,  Brittany,  and  the  Channel  Islands — of  tho 
lie  wis,  the  Malvems,  Charnwood  Forest,  Donegal,  ftc,  are  uncovered 
Areas,  forming  what  Professor  Dana  has  called  a  *  Universal  Forma- 
tion,* on  which  all  the  other  stratified  depo:!(its  repose. 

The  presamed  great  antiquity  of  the  Malvern  metamorphic  rocks 
i-ests  upon  a  variety  of  evidence.   The  fact  that  rocks  of  Upper  Cam- 
brian age  rest  directly  on  the  flanks  of  the  range  shows  that  the 
crystalline  rocks  are  by  position  at  least  as  old  as  the  Lower  Cambrian 
system.     But  the  author  has  also  shown  that  the  Malvern  Range  was, 
if  not  dry  land,  at  least  a  submarine  ridge  at  the  period  of  the  depo- 
sition of  these  Upper  Cambrian  beds,  by  the  shallow- water  conditions 
they  present,  and  by  the  fragments  of  the  crystalline  rocks  of  the  hills 
tbey  contain ;  and  that  they  were  laid  down  on  the  upturned  edges  of 
the  metamorphic  rocks :  and  further,  that  from  the  oblique  direction 
of  the  strike  of  the  metamorphic  rocks  (NW.  and  SE.)  and  from 
other  evidence,  it  is  clear  that  the  portion  uncovered  along  the  Rango 
of  the  Malvcrns  is  only  part  of  a  much  larger  area.     The  metamor- 
pbism  of  extensive  areas,  however,  can  be  due  only  to  some  general 
cause.     The  production  of  these  changes,  therefore,  in  the  Malvern 
rocks,  their  subsequent  invasion  by  granitic  veins  and  trap-dykef^, 
and  their  upheaval  and  tilting  into  highly  inclined  positions,  must 
have  occupied  an  enormous  period  of  time,  which  could  not  have  been 
mure  recent  than  the  Lower  Cambrian  epocli;  and  the  period  of  tlteir 
accumulation  (there  is  a  vast  thickness  of  these  metamorphic  rocks) 
must  have  preceded  this.     The  conclusion,  therefore,  ap|)eHrs  a  fair 
one  that  these  rocks  must  be  of  Pre-Cambrian  age,  and  their  chemi- 
cal constitution  supports  this  view,  inasmuch  as,  like  the  rocks  of 
Canada,  the  Hebrides,  Scandinavia,  Donegal,  &c.,  which  are  admitted 
to  be  of  Laurentian  age,  they  contain  an  abundance  of  basic  minerals, 
such  as  hornblende,  epidote,  ferro-aluminous  mica,  &c.,  and  felspars 
poor  in  silica. 

Dr.  IIoll  then  goes  on  to  show  the  dynamical  changes  that  the  range 
has  undergone: — first,  that  it  was  probahly  dry  land  (or  at  least  high 
(;round)  in  the  Primordial  sea,  and  that  it  was  subsiding  during  thu 
deposition  of  the  Upper  Cambrian  series  ; — that  it  was  again  dry 
land,  and  had  been  subjected  to  denudation,  at  the  period  of  the  de- 
position of  the  May  Hill  Sandstone,  as  shown  by  the  shallow-water 
conditions,  and  successive  overlap  of  the  beds ;  and  that  the  subsidence 
which  accompanied  their  deposition  was  continued  through  the  whole 
of  the  Upper  Silurian  period  until  the  close  of  the  Lower  Old  Reil, 
but  that  elevation  then  again  took  place,  as  seen  by  the  absence  of  the 
Middle  Devonian  beds,  and  by  the  attenuation,  in  the  direction  of  the 
Malvems,  of  the  Upper  Old  Red,  the  Carboniferous  Limestene,  and 
Millstono-grit ;  the  thin  deposits  of  Coal  to  the  North  and  South  ol' 


318  Reports  and  Proceedings, 

tho  Range  haviDg  been  laid  down  unconformablj  on  the  denuded 
surface  of  the  Lower  Old  Red  and  Upper  Silurian  rocks :  also  that 
oBcillations  of  level  took  place  during  the  Permian  and  Triassic 
periods,  as  shown  by  the  unconformities  between  the  several  members 
of  those  groups  ;  and  that  the  last  great  catastrophe,  which  brought 
down  the  Trias  on  tho  Eastern  side  of  the  Range,  was  posterior  in 
date  to  the  Lias. 


Geological  Society  of  London.— June  7,  1865 ;  W.  J.  Hamil- 
ton, Esq.,  President,  in  the  chair.  The  following  communications 
were  read  :— 

1.  '  Note  on  Ovihos  moschatus^  Blainville.'    Bj  M.  E.  LartSt«  For. 

Mem.  G.  S.    Translated  by  the  late  H.  Christy,  Esq.,  F.R.S.,  F.G.S 

A  hoof- phalange  found  by  Mr.  Christy  and  the  author  in  the  Gorge 
d'Enfer  was  stated  to  be  identical  in  form  and  dimensions  with  the 
corresponding  bone  of  the  existing  Ovibos  tnoschatus,  to  which  species 
M.  Lartet  therefore  referred  it  With  it  were  found  remains  of 
Ursus  spelcBUSy  Felis  spehea,  Wolf,  Reindeer,  and  Aurochs,  as  well  as 
worked  flints  differing  from  those  found  in  any  other  of  the  Dor- 
dogne  caves.  The  author  remarked  that  the  Gorge  d'Enfer  is  the 
most  southern  locality  at  which  remains  of  Ovibos  mosehatus  have 
yet  been  found,  and  is  \5P  south  of  its  most  southern  limit  at  the 
])rosent  day;  but  the  Reindeer  has  been  found  by  Mr.  Christy  and 
liimself  farther  south  still— on  the  nortliern  slope  of  the  Pyrenees. 

2.  *  On  some  Additional  Fossils  from  the  Lingula-flags.'  By  J.  W. 
Salter,  Esq.,  F.G.S.  With  a  Note  on  the  Genus  Anopolenus;  by 
Henry  Hicks,  Esq.,  M.R.C.S. — In  a  recent  paper  Mr.  Salter  described 
the  new  genus  Anopolenus  as  a  blind  Trilobite  allied  to  Paradoxides, 
without  facial  sutures  or  head-spines,  and  with  truncate  body-seg- 
ments not  produced  into  spinous  appendages,  as  in  most  of  its  con- 
peners.  The  remains  of  a  new  species,  provided  with  extraordinary 
free  cheeks,  have  proved  that  this  conclusion  was  founded  upon  a 
part  only  of  the  head  and  of  the  body  of  the  animal,  which  now 
upi)ears  to  be  more  truly  intermediate  between  Panzdoxides  and 
Olenus  than  was  before  supposed,  while  at  the  same  time  it  presents 
characters  opposed  to  those  of  cither  genus.  Mr.  Hicks  gave  a  full 
description  of  the  genus  as  now  known,  and  of  the  new  species, 
which  he  called  Anopolenus  SalterL  From  his  description,  it  ap- 
pears that  Anopolenus  possessed  minute  eyes,  a  facial  suture,  and 
expanded  pleura,  but  that  their  arrangement  was  abnormal.  In  con- 
clusion, Mr.  Salter  compared  the  two  species  of  Anopolenus  now 
known,  stating  that  the  one  first  described,  without  the  more  anterior 
of  the  two  segments  which  compose  the  head,  was  to  all  appearance 
a  perfect  Trilobite.  He  also  gave  a  figure  of  a  new  species  of  Olenus 
— O,  pecten, 

3.  *  On  the  Discovery  of  a  New  G^nus  of  Cirripedia  in  the 
"  Wenlock  Shale  of  Dudley." '  By  Henry  Woodward,  Esq.,  F.G.S. 
— Tho  attention  of  the  author  having  been  called  to  two  species  of 
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Chiton  described  by  M.  de  Koninck  from  the  Wenlock  Shale,  be  found 
one  of  them  (^Chiton  Wrightianus)  to  be  a  Cirripcde.  He  stated 
that  the  distinctive  characters  of  Chiton  are — (1)  The  valves  never 
exceed  eight  in  number ;  (2)  the  series  is  always  unilinear ;  (3)  the 
valves  are  always  symmetrical,  and  divided  into  three  areas.  The 
species  mentioned  does  not,  however,  conform  to  any  of  these  cha- 
racters, as  it  had  probably  as  many  as  four  rows  of  unsymmetrical 
plates,  having  no  apophyses,  a  uniformly  sculptured  surface,  and  not 
divided  into  three  areas:  each  series  exceeded  eight  in  number. 
Mr.  Woodward  then  showed  that  Chiton  Wrightianus  was  really  a 
Cirripede,  and  formed  the  type  of  a  new  genus,  to  which  he  gave  the 
name  Turrilepas  WrightiL 

4.  *  On  some  New  Species  of  Eurypterida^  By  Henry  Woodward, 
Esq.,  F.G.S. — In  his  *  Advanced  Text-book  of  Greology,*  Mr.  Page 
figured  and  named  the  only  known  species  ('S'.  Powriei)  of  his  new 
genus  Stglonurus,  but  gave  no  description  of  it.  Mr.  Woodward  now 
described  the  species  in  detail,  from  specimens  found  near  Pitscandly, 
in  the  Turin  Hill  Range,  Forfarshire;  he  also  gave  a  description  of  a 
Tiew  species  (S.  Scodcus)  found  in  an  Old  Red  Sandstone  quarry  in 
Montroman  Muir,  near  the  Forfar  and  Montrose  Pike.  Mr.  Salter 
has  expressed  an  opinion  that  S.  Powriei  is  a  full-grown  male,  and 
S>  Scoticus  a  young  female  of  the  same  species;  but  Mr.  Woodward 
observed  that  if  the  sexes  are  not  to  be  determined  by  the  thoracic 
plates,  but  by  more  general  characters,  then  the  two  forms  of  plates 
in  Slimonia  indicate  two  species  of  females,  and  the  two  forms  in 
I^erggotus  minor  ought  to  indicate  two  species  of  males. 

5.  *  On  a  New  Genus  oT  Eurgpterida  from  the  Lower  Ludlow  Rocks 
of  Leiutwardine,  Shropshire/  By  Henry  Woodward,  Esq.,  F.G.S. 
— In  this  paper  Mr.  Woodward  described  a  Crustacean  alluded  to  by 
Mr.  Salter  in  the  '  Annals  and  Magazine  of  Natural  History '  for 
18'37,  under  the  MS.  name  of  Limuloides.  It  ap[>enrs  to  form  a 
connecting  link  between  the  Xiphosura  and  the  Eurypterida,  but  it 
dilfers  from  the  former  in  not  having  a  cephalothorax — the  cephalic, 
thoracic,  and  abdominal  divisions  being  distinct,  and  apparently 
capable  of  separate  ilexure — and  from  the  latter  in  having  only  three 
thoracic  segments.  The  name  Limuloides  not  being  allowable  as  a 
generic  appellation,  the  author  applied  it  to  the  most  perfect  example 
of  the  genus,  using  the  generic  term  Hemiaspis, 

The  following  specimens  were  exhibited: — Toe-bone  of  Oribos 
moschatiis,  from  the  Gorge  d'Enfer ;  presented  by  the  late  II.  Christy, 
fisq.,  F.G.S. 

Turrilepas  (Chiton)   Wrightii,  from  the  Wenlock  Shale,  Dudley 
(lent  by  Charles,  Ketley,  P^sq.,  E.  J.  HoUier,  Esq.,  and  John  Gray, 
Esq.) ;    and  casts  of  Stylonurus  and  Pterytfotus    from    Forfarshire 
(from  James  Powrie,  Esq.,  F.G.S.);   exhibited  by  H.  Woodward, 
Esq.,  F.G.S. 

Siliceous  skeletons  of  Carboniferous  Limestone  Corals;  exhibited 
by  H.  B.  Brady,  Esq.,  F.G.S. 

Teeth  of  a  new  species  of  Elephant ;  exhibited  by  the  Rev.  J. 
Gunn^  F.G.S. 
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The  Edinburgh  Geological  Society. — Maj  4th,  1865 ;  David 
Page,  Esq.,  F.G.S.,  F.R.S.,  &c.,  Vice-President,  in  the  chair. — Mr. 
D.  J.  Brown  read  a  paper  *  On  the  Geology  of  the  Vicinity  of  Moffat.' 
Ho  first  described  the  surface-accumulations  which  had  evidently 
been  deposited  in  the  bed  of  an  old  lake — a  fact  observed  by  Professor 
Jamieson.  These  accumulations  consisted  of  mounds  of  gravel  in 
which  no  animal  remains  had  been  found.  He  next  described  the 
Glacial  Drift  of  the  locality,  and  stated  that  it  assumed  a  similar 
appearance  to  the  Red  Sandstone  below  it — the  greater  portion  of 
this  drift  being  derived  from  the  debris  of  the  sandstone ;  and,  from 
a  section  which  he  had  constructed  across  the  valley,  he  showed  that 
the  drift  lay  conformable  to  the  formation  beneath.  From  the  close 
resemblance  of  the  one  to  the  other,  he  inferred  that  should  the  Drift 
at  some  future  period  be  consolidated  into  stone,  no  geologist  could 
distinguish  that  formation  from  the  one  below  it.  From  this  he 
cautioned  geologists  against  rashly  concluding  that  two  deposits 
were  of  the  same  age,  even  were  their  rocks  of  the  same  mineralogical 
texture,  and  even  should  the  one  lie  conformably  on  the  other.  Mr. 
Brown  then  described  the  Red  Sandstone,  in  which  no  fossils  had 
been  found.  This  sandstone,  from  its  construction  (an  angular  con- 
glomerate), ho  inferred  was  produced  by  the  action  of  Ice,  and  was 
deposited  when  the  climate  was  much  colder  than  at  the  present  day. 
Ho  then  argued  that  the  formation  was  of  Permian  age,  and  the 
equivalent  of  the  sandstones  of  Corn-Cockle  Muir.  The  whole  of 
the  other  rocks  in  the  neighbourhood,  he  said,  belonged  to  the  Liower 
Silurian  period,  but  to  what  division  has  not  yet  been  determined, 
for  no  other  organisms  than  Graptolites  have  been  found  in  them. 
There  were  good  grounds  for  believing  that  with  a  more  minute 
examination  other  organisms  will  yet  bo  found.  He  had  found  what 
he  believed  to  be  the  head  of  a  small  Trilobite  at  a  place  called 
Dobb^s  Linn,  and  the  mark  of  a  small  bivalve  shell  at  Garple  Linn ; 
but  both  of  these  were  so  imperfect,  that  they  could  not  be  specifically 
determined.  They  held  out  hopes,  however,  that  others  in  a  better 
state  of  preservation  may  yet  be  found.  The  Graptolites  that  Mr. 
Brown  had  collected  belonged  to  four  distinct  genera;  namely, 
Rastritesi}  species),  Graptolites  {S  species),  Diplograpsus  (8  species), 
and  Didymograpsus  sextans.  He  had  also  found  three  species  that 
are  yet  undetermined. 

Mr.  Alexander  Somervillb  read  a  paper  on  the  Gtmoid  Fishes  of 
the  Mid-Lothian  Coal-field,  in  which  he  stated  that  the  Ganoid  Fishes 
are  characterised  by  their  cartilaginous  skeleton,  their  bodies  being 
covered  and  protected  by  bony  plates  or  enamelled  scales  either  of  a 
round  or  rhomboidal  form.  He  remarked  that  the  genera  belonging 
to  the  PalaK)zoic  formations  had  the  tail  or  caudal  fin  heterocerc«i  or 
unequally  lobed — a  structure  produced  by  the  vertebras  being  pro- 
longed into  the  upper  lobe  of  the  tail,  which  is  much  larger  than 
the  lower.  He  stated  that  this  order  of  Fishes  is  still  represented 
in  our  present  waters  by  the  Sturgeon,  the  Lepidostetis,  and  the 
Polypterus,  He  then  gave  a  description  of  the  following  genera 
occurring  in  the  Coal  field  of  Mid-Lothian: — the  Rhizodus^  Urone- 
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mi/j;  Megaliekikys^  Pjfgopierus^  CUnodni.  AeaniAodei,  Pal<eomi$cHi^ 
Amblypterus,  Eur^noius,  mnd  Ptatysomu*.  The  tiro  princi}*!il  lo- 
calities in  which  thesse  Ichthrolites  occjr  are  in  the  lim-^ftoaes  of 
Burdiehonse,  and  tite  shales  of  Wardie,  near  Newhaven.  He  then 
exhibited  specimens  of  the  Rkisodus,  portions  of  it<s  huge  jaw«  with 
both  the  serial  and  the  laniarr  teeth,  the  head-platers,  scale?^  &c.; 
also  specimens  of  the  Megalichikys,  and  of  the  different  specie;«  of 
PalteoniseuSf  Amblgpierus,  and  Ettrymohis;  and  scales  of  an  un- 
described  species  occurring  at  Edmon^tooe.  He  noticed  also  the 
occarrence  of  coprolites  of  Fishes  in  the?e  bels.  many  of  which  si  ill 
retain  the  spiral  marking?  of  the  intei^ tines ;  others  contain  the 
indigestible  remains  of  scales,  and  teeth  of  the  smaller  specie?  wiiivh 
had  been  devoored.  Specimens  of  coprolites  were  exhibited  fr-jm 
Burdiehoose  and  the  Wardie  shales. 

Bristol  Nat UBALI5T5*  Societt. —  Geological  Sfction^  March  30; 
Mr.  S.  H.  Swame  in  the  chair. — Mr.  Stoddjlrt  called  the  at  ten- 
tion  of  the  members  to  a  fine  section  oi  the  Lias  that  was  th^n 
exposed  in  the  White  L%dies*  Road,  at  the  back  of  Wen  Park  Road. 
Numerous  fossils  had  been  collected,  characteristic  of  the  division 
known  as  the  Bueklandi'Series ;  but  the  point  of  most  interest  in 
connection  with  it  was  an  observation  made  by  Mr.  Saxders,  who 
had  found  in  that  small  tongue  of  the  Lias  an  anticlinal,  or  curve 
of  the  strata,  produced  by  some  disturbing  cause. 

Mr.  Stoddart  then  read  a  paper  On  the  Upper  Beds  of  the  Lover 
Silurian  Series^  illustrating  it  with  a  complete  series  of  fo'^ils.  The 
Bala  beds  in  Merioneth shirn  were  fuliv  de-orilK-d  and  exiilained  \*y 
sections,  and  the  different  localities  .-uit^rd  for  study  were  jK-iiutrd 
out.  The  beautiful  Cy^tideaiiff  and  other  Echinoderms  tliat  nUxintled 
in  these  beds  were  explained,  and  their  analogies  sho.vn.  After  a 
description  of  the  Canvloc  and  Lower  Llandovery  b-ds,  with  th»'ir 
fossil  contents,  the  author  concludfd  hia  paper  by  giving  a  lirief 
summary  of  the  early  life  upon  the  earth,  showing  how  gradual  had 
been  its  development,  and  that  as  yet  not  the  slightest  trace  of  a-iy 
vertebrate  animal  having  lived  in  those  immensely  distant  ages  had 
been  found. — Bristol  Daily  Post,  April  20,  I860. 

Dudley  axd  Midlaxd  Geoix^okal  Society. — L  On  April  2.3th, 
a  Field-meeting  was  held  at  Hednesfurd  and  Cannock  Chase,  wliich 
was  attended  by  alx)ut  sixty  Members.  The  party  spent  the  whole 
day  in  examining  the  various  new  workings  which  are  being  opened 
in  the  northern  portion  of  the  Coal-field,  and  which  are  destined  *.re 
long  to  make  this  a  most  important  di&trict,  and  a  busy  centre  of 
industry.  The  works  kj^  the  He<lijesioid  Colliery  Company  (wliere 
the  plant,  engines.  &  :.  are  of  the  most  mo'lern  and  improved  charac- 
ter), and  the  sinkings  of  the  Cannock  and  Rugeley  Company,  were 
more  especially  examined.  At  the  former  place,  a  most  interesting 
open  working  in  the  Upper  Coal-measures  yielded  many  specimens 
of  Fish-remains. 

II.  On  Tuesday,  May  2nd,  at  the  Ordinary  Monthly  Meeting  of 
VOL.    II. — NO.   XIII.  Y 
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Members,  it  was  stated  that  the  Society  now  nambers  nearly  400 
Members.  A  paper  was  read  On  the  ApplicatioH  of  Improved  Fire- 
bars to  Puddling  and  Heating  Furnaces,  A  uew  species  of  Trilobito, 
a  Carpolite,  and  a  Cystidean  were  exhibited. 

III.  The  Second  Field-meeting  was  held  May  16th,  about  sixty 
Members  being  present.  The  party  was  conveyed  from  Stourbridge 
by  special  train  to  the  junction  of  the  Hayes  Mineral  Branch  Rail- 
way with  the  Stourbridge  and  Birmingham  line.  The  first  point 
of  interest  was  an  adjacent  cutting  on  the  Hayes  Branch,  in 
which  all,  or  nearly  all,  the  seams  of  coal  found  in  that  part  of  the 
district  are  exposed,  lying  at  a  high  angle  of  inclination.  The  Thick- 
coal  is  well  exhibited.  A  line  of  fault  runs  immediately  eastward 
of  the  cutting,  and  throws  down  the  measures  on  the  Cradley  side 
in  some  places  about  a  hundred  yards,  as  is  proved  by  a  number  of 
workings  contiguous  to  the  fault.  Three  pits  on  the  Hayes  Elstate, 
and  very  close  to  each  other,  were  visited,  in  which  the  rapid  deep- 
ening of  the  beds  from  the  Hayes  Limestone  eastward  is  proved. 
In  the  first  the  6re-clay  is  only  about  12  yards  deep,  in  the  second 
it  is  60  yards  from  the  surface,  and  in  the  third  the  same  bed  is  160 
yards  from  the  top.  The  small  patch  of  Silurian  Limestone  be- 
longing to  the  Ludlow  series  next  occupied  the  attention  of  the 
geologists.  The  Aymestry  Limestone  is  the  most  conspicuous  in  this 
district.  The  other  exposures  of  the  same  formation  are  at  Turner's 
Hill,  and  along  the  western  Hank  of  Sedgley  Beacon.  The  beds 
here  dip  to  the  cast,  and  occupy  but  a  very  small  area.  These  low- 
lying  rocks  have  doubtless  been  brought  in  by  the  upheaving  force 
which  produced  what  is  known  as  the  Netherton  Anticlinal  or 
Saddleback,  the  effect  of  which  was  to  tilt  up  the  measures  on  each 
side  of  a  line  extending  from  Netherton  through  Quarry  Bank  to 
the  Lye.  A  considerable  number  of  fossils  were  obtained,  consisting 
of  fragments  of  Trilobitcs,  Cup-corals,  Shells,  &c.:  in  all,  twenty- 
four  species  of  fossil  forms  had  been  made  out  in  the  short  search. 
The  party  then  proceeded  up  a  pleasant  hill  which  until  recently 
seemed  a  barrier  to  the  miner;  but  now  a  colliery  has  been  o]>ened, 
near  the  summit.  The  new  sinkings  on  the  hill  belong  to  the  Crad- 
ley Colliery  Company,  and  the  plant  is  of  modern  construction, 
ciiibrachig  all  the  improvements  which  have  recently  been  intro- 
duced in  the  winning  of  coal.  The  winding  gear  is  worked  by  two 
coupled  horizontal  engines,  working  to  60-horse  power.  The  mines 
have  been  sunk  188  yards  to  the  fire-clay.  The  Brooch-coal  lies  at 
a  depth  of  132  yards,  and  the  Thick-coal  at  153  yards.  The  mea- 
sures have  yielded  a  good  deal  of  water,  but  ap^Ksar  to  be  in  a  jMjr- 
fectly  horizontal  position,  which  is  strong  presumptive  evidence 
that  they  extend  evenly  under  the  Red  rocks  farther  to  the  south. 
The  Thick-coal  is  here  about  14  yards  in  thickness,  including  part- 
ings; so  that  there  seems  little  danger  that  this  fine  seam  will  bo 
found  greatly  split  up  in  its  southern  extension.  Mr.  King  explained 
briefly  the  principal  points  in  the  section  of  the  shafts,  and  also  in 
connection  with  the  plant ;  and  the  party  then  passed  down  to  the 
mines  and  extensive  fire-clay  works  of  Messrs.  Harper  and  Moore, 
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er  Delph.  The  new  sinkings  on  Horner  Hill,  Cradley,  were 
▼isited.  This  is  altogether  a  new  mining  centre,  though 
sallj  belongs  to  what  maj  be  termed  the  Coal-field  proper. 
n-8.  J.  Evers  and  Sons  have  commenced  operations,  and  have 
idj  reached  the  Brooch-coal,  at  a  depth  of  1 16  yards.  Mr.  J.  E. 
idell,  the  senior  member  of  the  firm,  met  the  party,  and  ex- 
led  the  most  noteworthy  features  in  connection  with  the  colliery, 
engine-house  is  a  very  lofty  and  spacious  building.  The  engine 
'  vertical  construction,  40-horse  power,  with  4-feet  stroke,  and 
iders  22  inches  in  diameter.  There  is  a  self-acting  steam-break, 
rhich  the  possibility  of  over-winding  is  very  ingeniously  pre- 
ed«  Great  interest  was  shown  in  the  inspection  of  these  plants, 
;h  afibrd  such  a  marked  contrast  to  the  rudely  constructed  ap- 
ices which  South  Staffordshire  has  long  been  content  to  use;  and 
to  hoped  that  not  a  few  will  be  impressed  with  the  advisability 
dopting  the  modern  improvements,  whenever  new  sinkings  are 
tnenced.  Mr.  Swindell  justly  observed,  that  it  was  high  time 
h  Staffordshire  should  cease  to  be  contented  with  the  clumsy 
lods  of  getting  coal  which  have  been  so  long  in  use.  On  the 
of  the  adjoining  hill,  commanding  a  fine  prospect  of  the  south- 
«pn  part  of  the  Coal-field,  the  Rev.  J.  H.  Thompson  gave  an 
"ess  on  the  botanical  and  geological  features  of  the  district. 
he  principal  geological  facts  connected  with  the  district  were 
lly  explained,  and  illustrated  by  numerous  diagrams  and  sections. 
he  close,  a  vote  of  thanks  was  given  to  Mr.  Thompson  for  his 
resting  address ;  and  the  party  then  proceeded  to  the  new  British 
Company's  works  at  Congrcaves.  Here  they  si>ent  a  short 
J  in  examining  the  engine ;  after  which  the  two  largest  fur- 
»  were  *  tapped,*  and  the  process  of  casting  was  witnessed  by  the 
nbers  from  the  top  of  the  furnace  gangway.  The  Hawn  new 
ings  (belonging  to  the  Company)  wore  next  visited,  the  parties 
ing  along  the  newly  constructed  railway.  The  works  are  here 
•just  commenced,  and  at  present  are  stopped  until  the  pumping- 
ne  is  erected  to  carry  off  the  water,  which  is  rather  abundant. 
as  found  absolutely  necessary  to  leave  out  the  latter  part  of  the 
gramme,  which  referred  to  the  sinkings  at  Manor  Fann,  near 
es  Owen. 

>inner  was  provided  at  the  Shenstone  Hotel.  The  Venerable  Arch- 
son  Hone  occupied  the  chair,  and,  after  dinner,  proposed  a  vote 
hanks  to  the  gentlemen  who  had  so  kindly  given  assistance  to 
Society  during  the  day.  These  were — Mr.  James  Fisher,  The 
'es;  Messrs. King  Brothers,  and  M'.'ssrs.  Harper  and  Moore, Crad- 
Park;  Mr.  J.  G.  Swindell,  Homer  Hill;  Rev.  J.  H.  Thompson; 
J.  P.  Hunt,  Corngrcaves. 

'he  next  meeting  is  to  be  held  at  Oxford  and  its  immediate  neigh- 
rhood. — Birmijighajn  Daily  Post,  May  18. 

V.  The  Annual  Meeting  was  held  on  Tuesday,  Juno  6th,  at  the 
ieum,  Dudley.  The  report  for  the  past  year  states  that  Field- 
tings  have  been  held  at  Cannock  Chase,  Cheltenham,  Llangollen, 
jley,  Great  Barr,  Warwick,  and  Hednesford,     Meetings  of  Ordi- 
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nary  Mcmbcra  have  been  held  on  the  first  Tuesday  in  each  month, 
and  the  papers  read  at  tliese  meetings  hare  been  issned  quarterly  in 
the  Transactions  of  the  Society.  The  present  Member-list  shows 
35  Honorary,  125  Ordinary,  paying  one  guinea  per  annum,  and  224 
Field-club  Members,  paying  five  shillings  a  year.  The  income  for 
the  past  year  has  been  £177  9s,  6d,y  and  the  expenditure  £161  S$.  Od.y 
leaving  a  balance  in  hand  of  j^l6  6s,  6d, 

Earl  Dudley  was  re-elected  President,  and  Mr.  John  Jones  Secre- 
tary. The  Committee  for  the  ensuing  year  was  also  elected ;  and 
after  votes  of  thanks  to  the  late  Committee  and  the  Chairman,  the 
proceedings  terminated. 

NoRwicu  Geological  Society. — At  the  last  Monthly  Meeting 
of  the  above  Society,  the  Rev.  John(Gunn,  President,  in  the  chair, 
the  various  objects  which  lay  on  the  table  for  examination  were 
commented  upon.  The  first  was  a  portion  of  a  bovine  or  cervine  cra- 
nium, with  horns  attached,  from  the  collection  of  Miss  Gurney.  A 
discussion  took  place  respecting  a  fossil  tooth,  found  in  the  river- 
mud,  near  the  Cow  Tower,  and  presented  many  years  ago  to  tlto 
Norwich  Museum.  It  was  thought  to  be  the  tusk  of  a  large  species 
of  Boar. — Mr.  Williams  exhibited  two  vertebrae  of  Platax,  and  a 
piece  of  Lignite,  from  Bramerton.     Mr.  Gunn   stated  that  he  had 

lately  discovered  a  fine  tooth  of  the  Mastodon  at  Horstead. A 

paper,  by  Mr.  Taylor,  was  then  read,  On  a  DispUicement  of  the  Chalk 
at  W/titlingham,     After  offering  some  general  observations  on  the 
pliysical  characters  of  the  Chalk,  Mr.  Taylor  said — The  *  White 
lioust*'  at  Whitliugham  is  so  well  known  to  all  Norwich  people^  that 
nothing  further  need  be  said  concerning  it.     If  a  person,  starting 
thence,  should  walk  along  the  river-side,  he  will  see  on  his  right 
hand  Mcvend  quarries,  all  of  whicii  are  now  deserted  except  one. 
Here  tlie  Chalk-beds  come  up,  and  are,  in  many  places,  capped  with 
about  four  inches  of  Norwich  Crag,  containing  the  usual  marine 
shells.     The  Chalk-beds  appear  to  lie  in  nearly  a  horizontal  i)osition 
generally.     A  new  cutting,  however,  which  has  recently  been  mado 
during  the  alterations  in  the  grounds  of  Mr.  Harvey,  reveals  a  very 
interesting  phenomenon.     At  this  section   the  layers  of  Chalk,  in- 
stead of  lying  horizontally,  form  an  anticlinal  or  saddle-shaped  ridge. 
Both   the  hiyers  of  Chalk,  as  marked  by  the  thin  film  of  oxide  of 
iron  which  usually  coats  them,  and  the  bands  of  fiint,  pass  right 
over,  and  form  the  ridge  above  alluded  to.   In  fact,  this  single  chalk- 
quarry  affords  indications  of  a  disturbance  which  has  taken  place  in 
the  strata.     From  a  further  examination,  it  may  be  seen  that   the 
bands  and  layers  of  flint  are  not  shattered,  neither  are  the  strata  at 
all  broken.     It  will  be  further  seen  that  the  sand-  and  gravel-beds 
which  overlie  the  Chalk  do  not  seem  to  have  partaken  of  any  of  the 
disturbances  of  the  beds  upon  which  they  rest,  but  lie  in  the  position 
in  which  they  were  originally  deposited.     Hence  it  is  evident  that 
the  above  disturbance  took  place  before  either  the  formation  of  the 
Norwich  Crag,  or  the  deposition  of  the  Drift-beds. — Norwich  Mer- 
cury, 
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The  Malvern  Naturalists'  Club  held  its  First  Fic-ld-xneeting 
on  Maj  23,  the  country  for  examination  bein^  that  well  known  as 
liromsgrove  Lickey.  Mr.  E.  Lees,  the  Vice-President,  in  the  tem- 
porary absence  of  the  President,  Rev.  W.  S.  Symcmds,  led  the  pany 
to  the  summit  of  the  Beacon  Hill,  whence  a  fine  view  of  the  trans- 
verse ridge  of  the  Lower  Lickev  Hills  is  olitained.  Tlienre  the 
party  returned  to  Kendal  End,  where  Mr.  Lees  read  some  observa- 
tions on  the  Lickey  quartz-rocks.  At  a  quarry  on  the  road  to 
Kendal  End,  a  singularly  ;:rand  section  of  the  Llundovery  mcks 
was  examined,  at  one  part  of  which  the  strata  are  stran<rely  c<»n- 
torted,  but  the  general  dip  appeared  to  be  to  the  south.  Thence  the 
party  proceeded  round  the  uonhem  base  of  the  Lower  Lickey  to- 
wards Rubery  Hill,  where  they  were  jc»ined  by  tlie  President.  After 
passing  the  base  of  Rendall  Hill,  the  Club  reached  the  Old  Rose 
and  Crown,  where  they  halted  for  dinner. 

After  the  ordinary  business  of  the  Club  had  been  com]iletod,  the 
President  delivered  his  annual  address,  in  which  he  gave  a  resume 
of  the  scientific  progress  and  dirc-f»veiies  of  the  ]<ast  year,  special 
allusion  being  made  to  Dr.  IL  B.  HoU's  elaborate  paper  on  the  Mal- 
vern District  (noticed  separately),  and  the  diacov€Tie>of  Hint  imple- 
ments in  Drift  in  various  localities  in  the  West  of  England. 

AAer  a  discussion  in  which  Dr.  Hull  took  part,  the  Rev.  T. 
Smythe  moved  a  vote  of  thanks  to  the  Rev.  W.  S.  Synumds  fi»r  his 
able  address,  which,  put  by  the  Vice-Prehident,  was  carried  by  ac- 
clamation. Mr.  E.  Lees  then  described  the  di^trict  over  which  the 
Club  had  passed  tliat  day.  Dr.  H.  l\,  Holl  made  M>nic  remarks  on 
the  result  of  his  researches  in  the  Malvern  Hills. 

Arrangements  were  then  made  to  invite  the  British  Association  to 
visit  Worcester  and  Malvern  in  September,  when  Dr.  Holl  will  lead 
the  visitors  to  points  of  interest  on  the  hills,  and  Dr.  Grindrml  will 
place  his  rooms  and  collections  at  the  service  of  the  Association. — 
Btrroic's  Worcester  Journal^  May  27. 

Richmond  axi>  Noutii  Riding  Naturalists'  Field-clur. — On 
May  loth,  the  President,  Edward  Wood,  Esq.,  F.G.S.,  invitrd  the 
whole  of  the  Members  to  his  residence  in  Frenchgate,  Richmond. 
By  eight  o'clock,  between  200  and  300  Meml>ers  had  a>seml)lc'd. 

Mr.  Wood  firbt  delivered  a  short  lecture  in  the  Museum,  with  spe- 
cial reference  to  the  Ferns  and  other  ve*;etablc  remains  found  in  the 
Coal-measures.  The  lecture  was  intended  as  preliminary  to  a  trip 
to  one  of  the  Durham  Coal-mines  which  it  is  proposed  to  visit 
during  the  summer.  The  Membtrs  afterwards  adjourned  to  the 
gardens,  and  inspected  the  extensive  collection  of  living  Ferns, 
which  appeared  in  all  their  vernal  beauty. 

^\t.  Wood  gave  a  description  of  the  Magnesium  light,  with 
illu^trations,  which  terminated  the  evening. —  Yorkahire  CaziUt', 
May  20. 
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To  the  Editor  of  the  Geological  Magazimr. 

Sir, — Fending  the  appearaace  of  FrofesBor  BamBaj's  Memoir  on 
North  Wnles,  iu  which  the  conctuBions  arrived  at  by  the  Geolc^ical 
Surrey  will  doubtless  bo  fullj  stated,  will  yoii  allow  me  briefly  to 
give  )>omc  of  the  reaBons  for  believing  that  the  outlier  of  Cftrboni- 
fiTouB  Limestono  near  Corwen  formed  originally  part  of  that  which 
now  sweeps  round  North  Walea  from  Llanj  Mjnech  to  the  Great 
Ormo's  Head? 

The  country  around  CorwcD  was  examined  by  Mr.  Talbot  Aveline 
and  myself,  who  spent  many  pleasant  but  laborious  months  in  it,  bo 
that  not  only  was  no  rock -exposure  unknown  to  us,  but  there  was 
hnrdly  a  boulder  with  which  one  or  other  ol'  us  could  not  claim  ft 

rrfonal  acquaintance.  If,  therefore  our  conclusions  are  wrong  (and 
for  one,  utterly  abjure  all  pretension  to  infallibility),  it  is  not  that 
we  spared  our  labour  in  examining  the  ground,  uid  collecting  data 
for  arriving  at  them. 

The  patch  of  Carboniferous  Limestone  at  Hafod  7  Caleb  ii  on  the 
downthrow  side  of  th«  great  'Yale  and  Bala'  fault  which  cuts 
aci'osB  Merionethshire  and  Denbighshire  from  SW.  to  NE.  On 
oxamining  tho  Survey  section,  sheet  39,  it  will  be  seen  that  the 
limestone  dips  to  the  KE.,  as  mentioned  by  Mr.  Davies,*  aud  also 
that  it  reels  unconformably  on  the  Wenlock  Shale,  from  beneath 
which  the  Tarannon  Shale  rises  out,  about  2  miles  to  the  SW.  On 
the  SK.  side  of  the  fHult  the  Tarannon  Shale  is  at  the  suiface  close 
to  Corwen,  with  llie  Wenlock  Shale  (or  Denbighshire  Grits,  which 
in  nil  this  regiou  form  the  base  of  that  shale)  just  over  it 

The  rough  dingrntnmBtic  section,  fig.  1,  will  serve  to  give  a  general 
notion  of  the  facts. 


According  to  the  section,  there  is  a  thickness  of  about  3,000  feet 
between  the  base  of  the  limestono  and  the  Tarannon  Shale,  which, 


•  See  Gkolooicai,  Uaoazcie,  Vol.  II.,  p.  283. 
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with  500  or  more  feet  of  Carboniferous  rocks,  will  give  a  downthrow 
to  the  NW.  of  3,000  or  4,000  feet  to  the  fault  there.  Now,  suppose 
we  imagine  this  dislocation  to  be  reduced  (to  borrow  a  term  from  the 
furgerj)  by  the  simple  process  of  lifting  up  the  Tarannon  Shale  on 
the  downthrow  side  of  the  fault,  and  putting  it  on  the  same  level 
as  the  corresponding  beds  on  the  Corwen  side  of  the  fault,  as  sug- 
gested in  fig.  2. 


Cantin 
Crvryni. 


Wenlock  Shalea. 


Fig.  2. 

Liinojitofic  of 
Haf  od  y  Culclu 


Corwen. 


Tarannon  Shale 


We  should  then  have  a  hill  8,000  or  4,000  feet  in  height  capped  by 
the  Carboniferous  Limestone ;  and  anyone  standing  on  that  hill  and 
looking  to  the  east  would  see  the  limestone  cliffs  of  the  Eglwysegle 
rocks  near  Llangollen,  with  the  ends  of  the  beds  facing  right  at 
him.  Produce  the  beds  about  Llangollen  with  their  mean  rise  of 
about  5°  towards  Corwen,  and  they  would  just  be  about  4,000  feet 
above  the  level  of  the  country  there. 

It  is  therefore  a  by  no  means  improbable  supposition  that  the 
preservation  of  that  little  patch  near  Corwen  is  due  to  the  joint 
action  of  the  downthrow  of  the  fault,  and  a  local  busin-shaped  de- 
])re3sion  of  the  beds  there.  An  undulation  in  the  beds  at  that  par- 
ticular spot  perhaps  enabled  the  fault  to  bring  down  higher  beds 
than  it  did  just  north  of  it. 

The  effect  was,  that  the  patch  of  limestone  was  there  let  down  to 
.«!uch  a  low  level  into  the  earth,  that  the  denuding  forces  which  have 
ever  since  been  at  work  have  not  yet  destroyed  it.  It  has  been 
spared  as  if  to  prove  to  us  that  at  the  time  when  the  great  fault  was 
produced,  the  limestone  spread  over  the  whole  area. 

Now  when  was  that  great  fault  produced?  and  when  did  the  chief 
part  of  the  destruction  and  removal  of  rock  take  place  ?  The  answer 
to  these  questions  will  entirely  absolve  us  from  the  necessity  of  look- 
ing for  the  materials,  and  especially  from  searching  for  them  in  the 
Drift  of  the  Glacial  period. 

Whenever  the  fault  commenced,  its  production  was  finished  before 
the  time  of  the  deposition  of  the  New  Red  Sandstone.  In  like  man- 
ner, although  denudation  has  been  taking  place  ever  since  the  first 
elevation  of  the  rocks  above  the  sea,  yet  by  far  its  greatest  amount 
occurred  before  the  deposition  of  the  New  Red  Sandstone. 

Let  anyone  walk  from  Corwen  up  the  Nant  Morwymon,  through 
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the  Hundred  of  Yale,  along  the  course  of  the  great  fault,  past  the 
broken  limestones  north  of  Cjrn  j  Brain  and  the  division  between 
the  Dcnbi<^]ishire  and  Flintshire  coal-fields  to  the  plains  of  Cheshire  : 
he  will  find  the  level  beds  of  New  Red  Sandstone  sweeping  undis- 
turbedly across  the  course  of  the  fault,  and  resting  in  one  place  upon 
Permian  beds,  in  another  on  Coal-measures,  and  in  another  on  the 
Millstone  Grit. 

Let  him  walk  into  the  pleasant  Yale  of  Clwjd,  and  he  will  find  the 
remains  of  the  Carboniferous  Limestone,  which  sweeps  round  the 
head  of  that  valley  in  a  beautifully  symmetrical  synclinal  curve, 
covered  in  the  centre  of  the  valley  by  horizontal  beds  of  New  Red 
Sandstone.  The  Millstone  Grit  and  the  Coal-measures  which  once 
spread  over  that  Carbon ifeious  Limestone  had  been  all  swept  away 
before  the  time  when  the  New  Red  was  deposited  upon  it. 

What  became  of  the  materials  would  be  a  wild  speculation  even  to 
guess  at.  Limestones  would  of  course  be  redissolved  and  restored 
to  the  Ocean  from  which  they  were  originally  derived.  They  may 
have  been  resolidified  and  redissolved  half  a  dozen  times  since  then. 
The  sandstones  of  the  Millstone  Grit  may  have  entered  into  the 
composition  of  the  New  Red  Sandstones.  The  Coal-measure  clays 
may  have  been  used  up  to  form  beds  which  have  been  destroyed  and 
left  no  trace  of  their  existence.  Some  of  the  materials  may  perhaps 
have  ultimately  entered  into  the  compostiion  of  the  Lias  or  other 
clays  of  the  Oolites.     Qiiien  sabe  f  J.  Beete  Jukes. 


7b  the  Editor  of  the  Geological  Magazine. 

Sir, — In  No.  X.  of  your  Magazine  (p.  181)  there  appeared  an 
abstract  of  a  paper  by  Mr.  Thomas  Smyth,  *  On  the  Upheaval  of  the 
Shores  of  the  Firth  of  Forth  during  the  Human  Period  ;  with  a 
notice  of  the  recent  discovery  of  flint  weapons  at  Marionville 
(between  Edinburgh  and  Portobello).' 

Mr.  Smyth  states  that  he  found  *  Oyster-shells  for  a  distance  of 
a  quarter  of  a  mile  from  the  shore,  to  a  height  of  about  43   feet 

above   the  level  of  the  sea beneath  a  stratified  deposit 

of  sand  and  gravel;'  and  that  he  *  had  traced  the  same  stratum, 
though  devoid  of  shells  [the  italics  are  mine],  to  a  height  of  a  hundred 
feet.*  Had  Mr.  Smyth  looked  into  the  writings  of  those  wlTohold  that, 
on  the  shores  of  the  Forth,  no  evidence  is  apparent  indicative  of  a 
recent  rise,  he  perhaps  would  be  convinced  that  the  oyster-beds  are 
storm-raised,  and  the  sands  above  them  not  marine,  but  blown  sand. 
Mr.  Smyth  goes  on  to  say,  *  I  then,  in  the  second  place,  mention  the 
known  upheaval  of  at  least  25  feet  since  the  time  of  the  Roman  occu- 
])ation.*  If  Mr.  Smyth,  or  any  of  your  reader?,  will  peruse  a  paper 
which  I  read  before  the  Royal  Society  of  Edinburgh  on  the  21st  April, 
1862,  and  published  in  the  16th  volume  of  the  '  Edinburgh  New 
PhilosophiealJonnial,'  entitled  *  On  the  Danger  of  Hasty  Geueraliza<» 
tions  in  Geology,'  ho  will  find  that  I  have  proved  Mr.  Geikie's  views 
fallacious  on  this  point,  as  that  gentleman  has  not  yet  disproved 
my  arguments.      Further,  if  Mr.  Smyth  will  honour   me  with  a 
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perusal  of  this  paper,  he  will  find  that  his  arguments  from  the 
Ordnance  Survey  are  there  anticipated,  but  have  led  me  to  a  different 
conclusion.  With  regard  to  his  finding  flint  weapons  at  Marioiiville, 
tliis  has  no  bearing  on  the  question ;  as  all  it  proves  is  that  tho  abo- 
rigines formed  their  rude  weapons  after  tho  sand  was  de|M>sitc'd  by 
winds  or  river-action,  but  most  certainly  never  by  a  marine  ageni^ 
because  utterly  '  devoid  of  shelli^ 

Mr.  Smyth  adds,  'Additional  evidence,  which  I  intend  soon  to  lay 
before  our  Society,  fully  corroborates  the  facts  I  have  adduced 
regarding  the  present  rate  of  upheaval,  and  shows  beyond  a  doubt 
that  the  whole  southern  shore  of  the  Firtli  of  Forth  between  Queens- 
ferry  and  North  Berwick,  a  distance  of  twenty-eight  mik'S,  and 
that  portion  of  the  east  coast  which  lies  between  North  Berwick 
and  St.  Abb's  Head,  about  twenty-four  miles  additional,  have  been 
upheaved  more  than  two  and  a  half  feet  within  the  last  tit*ty  years.' 

From  the  Temple  of  Jupiter  Serapis,  at  Puizuoli,  I  extracti'd 
upwards  of  twenty  shells  of  dead  Lithodomi^  whose  burrows  per- 
forate the  marble  columns  from  the  height  of  about  12  feet  above 
their  pedestals  to  at  least  23  feet  above  high-water  mark.* 

Now,  Mr.  Editor,  if  Mr.  Smyth,  or  Mr.  Charles  Maclan^n,  or  ISIr. 
Robert  Chambers,  or  Mr.  Geikio,  or  Sir  Charles  Lyell,  or  any  other 
advocate  of  the  theory  that  tho  shores  of  tho  Forth  have  risen 
since  the  human  epoch,  can  show  me  the  bore  of  a  Pholas,  with  a 
dead  shell  in  it,  one  foot  above  the  present  limit  of  Pholas-lifo  ho 
abundant  on  our  shores,  I  will  yield  the  whole  argument  to  them. 
I  have  looked  in  vain  for  such  evidence  all  along  the  shores  of  tho 
Forth  and  Clyde,  but  have  failed  to  iiiid  one ;  and  I  leavu  thone 
gentlemen  to  prove  that  the  PholadidtB  were  imported  by  t\\v.  Koniaiis. 
Until  this  proof  is  produced,  all  the  other  arguments  arc  futile. 
I  am,  &c.,  Alexandku  Huyson. 

II1.WKUILL,  Edinbuboh. 


To  the  Editor  of  the  Geological  Magazlnk. 

Sir, — May  I  ask  the  favour  of  the  insertion  of  tlio  following  eor- 
rection;  or,  rather,  I  should  say,  the  following  illustration  of  tho 
familiar  quotation,  *  Ne  sutor  ultra  crepidanr  ? 

In  the  'Geologist,*  July  1800,  the  Kditor  obliged  mo  by  publish- 
ing  this  note: — 

*  Chemical  Evidence  of  the  SroxGEous  Natuke  or  Flint 
Fossils. — If  a  flint  coated  with  chalk  be  imniersed  in  ii^drochloric 
acid,  the  chalk  will  i>e  dissolved  and  the  Hint  will  r(*niaiii  nnailr-cUMl. 
In  many  instances,  however,  there  is  a  point  lxiyon<l  which  th<i  arjil, 
even  if  renewed,  will  not  act,  and  a  white  coating  in  Ml  which 
neither  nitric,  sulphuric,  nor  hydrochloric  acid  will  touch,  'i'his 
incrustation  1  have  found  to  consist  of  hnlphate  of  lini*;.  it  in  met 
with  on  those  flints  which  contain  foi^^ils,  j-ucli  as  hpongc-,  Hv.  I 
have  several  ^l>ecimen5  of  laminated  flint  presenting  tiii.t  p<*cijliarily. 


S«t    Lyell'b  rrinciplfb  of  Geology*  (7tli  «dition;,  rhhy.  xix.  p.  4f-.'i  *(  mfia. 
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I  have  also  a  fossil  Echinus  from  which  the  chalk  haa  been  entirel/ 
remoTcd  bj  acid,  and  on  which  the  sulphate  remains  beautifully 
arranged  only  around  the  lines  of  orifices  between  the  plates. 

'  May  I  presume  to  draw  the  inference  that  the  aboTO  facts  lend 
confirmation  to  Dr.  Bower  bank's  vie\vs  on  the  spongeous  basis  of 
many  flints?  May  they  not  also  be  adduced  in  support  of  the  opinion 
tliat  holds  the  animal  nature  of  sponges?  We  know  that  animal 
substances  are  partly  albuminous,  and  that  sulphur  is  one  of  the 
elements  of  albumen.  The  animal  substance,  in  undergoing  decom- 
position, during  or  previous  to  fossilization,  would  part  with  its 
sulphur,  which  would  be  seized  by  the  lime  of  the  chalk  in  imme- 
diate contact  with  it,  and  hence  the  coating  of  sulphate  of  lime^  for 
which  I  was  totally  unable  to  account,  until  Dr.  Bowerbank  was 
kind  enough  to  impart  to  me  some  of  the  vast  information  he  has 
amassed  on  the  nature  and  habits  of  sponges,  recent  and  fossiL' 

I  feel  it  to  be  due  to  your  readers  to  state,  that  I  have  siuce  found 
that  there  was  a  great  mistake  in  my  experiments,  and  that  the  inso- 
lublo  substance  lefl  on  the  flint  after  the  solution  of  the  chalk  by 
hydrochloric  acid  was  not  a  sulphate  of  lime,  but  simply  a  modi- 
fication of  silica  (tlie  base  of  flints).  With  the  supposed  fact  fall,  of 
course,  the  inferences  which  seemed  to  lend  support  to  views  that 
doubtless  stand  in  small  need  to  be  propped  up  by  error.  Had  I 
been  more  thorough  in  experimental  chemistry,  I  should  not  have 
made  this  blunder ;  had  I  been  wiser,  I  should  not  have  ventured 
*  beyond  my  last* — I  remain,  &c.         W.  B.  KESTEVANy  F.B.C.S. 

Uppeu  Hollowjly,  London. 


Alleged  Gold-field  at  the  Head  ok  the  Nepean  Kiver, 
New  South  Wales.  By  the  Rev.  W.  B.  Clarke,  F.G.S.,  &c. 
(Extracted  from  a  Letter  to  the  Editor  of  the  Sydney  Herald.) — 
Tlie  eastern  boundary  of  the  plateau  in  which  the  Macquai'io 
and  the  Nepean  rise  is  the  escarpment  which  backs  the  Illawarra, 
where  it  is  about  2,000  feet  above  the  sea,  and  the  Nepean 
waters  falling  westerly  from  the  edge  collect  in  a  channel  which 
runs  to  the  northward,  other  branches  falling  from  the  northern 
slope  of  the  Mittagong  more  to  the  westward,  towards  the  road  to 
Bong  Bong,  and  not  far  from  where  it  leaves  the  Berrima  road  at 
Little  Forest. 

The  Cordeaux  River  collects  in  numerous  heads  along  the  edge  of 
the  escarpment  farther  to  the  north,  and  the  back  of  Mount  Kembla, 
and  Anally  it  joins  the  Nepean  at  the  Pheasant's  Nest.  At  one  spot 
Nepean  waters  collect  behind  a  ridge,  not  more  than  fifteen  chains 
distant  from  the  swamps  of  the  Cordeaux.  Intermediately,  a  Nepean 
water  rises  near  GeringuUi  Mountain,  where  the  elevation  is  about 
1)800  feet  above  the  scii,  and  runs  at  flrst  northerly,  and  then  turns 
to  the  west  to  join  the  main  stream.   The  whole  extent  of  the  coast- 
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mnge  thus  snppljing  the  watershed  of  the  Nepean  itself  is  from 
£our  to  five  miles.  The  coast-range  is  there  precipitous  and  broken, 
nod  about  the  heads  of  the  Cordeaux  is  depressed,  so  that  behind 
!Kembla  it  only  attains  an  elevation  of  about  1,320  feet. 

The  upper  portion  of  the  rocks  forming  this  broken  and  loftj 
plateau  is  composed  of  * Hawhe$bury  rocks*  (such  as  occur  about 
Sjdnej),  and  below  these  sandstoucs  come  in  the  Coal-mcR8ui*es  of 
the  Illawarra  in  regular  sequence ;  the  lowest  members  of  the  series 
being  the  fossiliferouB  beds,  equivalents  of  the  Lower  Carboniferous 
rocks  of  Europe. 

Masses  and  dykes  of  basalt  and  other  similar  igneous  rocks  have 
broken  through  this  series,  and  have  formed  insulated  hills  on  the 
plateau — such  as  Wanjanbilli,  and  others  between  the  heads  of  tlio 
Cordeaux  and  the  Mittagong,  to  the  westward.  That  range  is  com- 
posed of  igneous  rocks,  such  as  trachyte,  basalt,  and  porphyry,  and 
of  metamorphic  rocks  which  have  been  altered  by  the  action  of  the 
former.  Besides  these,  the  whole  surface  of  that  wild, .  broken 
country,  which  is  in  parts  densely  wooded,  consists  of  the  Ilawkos- 
bury  rocks,  and  patches  of  alluvia  or  drift.  There  are  no  slates 
nor  any  quartziferous  rocks  besides  the  pebbly  conglomerates  of  thu 
Hawkesbury  beds,  except  the  altered  hardened  sandstone  and  Hhalu 
from  the  base  of  Mittagong,  and  of  which  the  drift  is  coni]M)H(Hl. 

The  sandstones  and  Coal-measures  occur  in  the  same  way  on  the 
south  side  of  the  Mittagong,  and  are  similarly  interspersed  with 
trap-hills,  such  as  Kinnoul ;  or  porphyry,  as  at  Mount  Hrou^hton. 

Farther  from  the  coast,  numerous  hills  of  igneous  rovii  break 
through,  or  are  covered  at  their  bases  by  the  formations  pnrvionnly 
mentioned,  from  the  fossiliferous  beds  to  the  coiil  and  tho  llawkcH* 
bury  beds,  with  here  and  there  indications  of  the  WifiniunHtta  ImuIh, 
which,  though  filling  in  the  centre  of  Cunibi-rland,  and  fonninf^ 
Kazor  Back,  only  reach  in  patches  the  elevations  of  the;  Mitla^on)/. 

Such,  then,  is  the  country  in  which  the  alleged  {{old -field  ofmnH. 
The  interior  features,  as  described  by  me,  do  not  nppcar  on  SirT.  L. 
Mitcheirs  map.  But  I  give  them  from  my  own  exploratinnH,  havlnp; 
made  myself  familiar  with  all  that  part  of  the  country  by  frequc'nt 
traverses,  and  barometrical  measurements  of  the  li(;ightM. 

I  may  add,  that  the  nearest  point  at  which  i  know  truo  hlatf*  rockn 
to  occur  is  in  the  lower  purt  of  Bundunoon  Cretrk,  which  rin's  ten 
or  eleven  miles  south  of  Berrima,  and  fall.s  into  the  Shoalhaven. 

Over  all  this  region,  on  both  sides  of  the  Mittagong  ran;.M'H,  fhiTo 
are  drift-patches  and  occasional  alluvial  depohits  in  hollows  and 
creeks.  And  it  is,  therefore,  not  extraordinary,  that  sufdi  lx;in^^  iho 
case,  and  bearing  in  mind  the  auriferous  region  farther  south,  hem 
and  there  paiticles  of  gold  should  have  lieen  defiositird,  when  the 
local  drift  and  that  from  a  loftier  horizon  were  di.strihuted. 

Prima  facie,  then,  there  is  no  argument  against  the  pohFibility  or 
probability  of  tome  gold  occurring  in  any  of  the  head-waters  ol' the 
Nef>ean. 

Bui  that  there  j-hould  be  any  other  than  drift-gold,  whether  local 
or  otherwi&e,  is  very  unlikely,  for  the  reasons  I  have  stated. 
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The  fact  that  minute  portions  of  gold  do  exist  in  yarious  points  in 
tlie  jVlittagong  region  has  long  been  known  to  me  ;  and  in  the  'Be- 
searches  in  the  Southern  Gold-fields/  I  liave,  at  pages  44,  245,  and 
249,  pointed  out  not  onlj  its  probable  occurrence  there,  but  also  at 
the  base  of  the  Carboniferous  formation  at  Wingelo,  where  it  was 
found  by  Sir  T.  S.Mitchell  (and  near  which  it  has  been  worked  since 
that  time),  as  well  as  on  the  Ilawkesbury  recks  themselves,  as  at 
St.  Leonard's,  not  far  from  my  residence  (though  in  quantity  too 
minute  for  profit),  and  at  Govett's  Leap,  on  tlie  Grose  River,  in  a 
sinall  conglomerate  of  quartz  pebbles  cemented  by  iron,  such  as 
covers  much  of  the  surface  near  the  reported  new  gold-field.  In 
these  instances  the  gold  is  only  procurable  by  analysis.  This  con- 
dition of  things  should  be  sufiicientto  prevent  the  expectation  of  an 
alluvial  gold-Jield  derivable  from  our  sandstone  beds ;  though  there 
is  nothing  to  prevent  the  possibility  of  gold  over  them,  if  there  be 
in  the  vicinity  true  gold-bearing  rocks  of  sufiicient  richness  to  allow 
a  local  drift  worth  working. 

I  come  now  to  my  examination  of  a  portion  of  gold  from  the 
Nepean  diggings,  procured  during  Mr.  Commissioner  Johnson^s  visit, 
and  which,  together  with  the  clays  in  which  it  is  said  to  occur,  I 
have  minutely  scrutinized. 

The  yellowish-white  clay,  or  washing  stuff,  turned  out  to  be  a  col- 
lection of  very  minute  clear  atoms  of  quartz,  some  of  them  coloured 
by  iron,  and  all  bound  together  by  a  yellow  clay,  which  when  dry 
gives  a  character  to  the  mass.  I  could  detect  no  gold  in  it,  nor  other 
metal. 

The  darker  clay  has  nothing  in  common  with  slcUe  of  any  kind, 
and  I  do  not  believe  any  will  be  found  below  it. 

The  dust  is  so  fine  that  the  greater  part  is  microscopic.  By  care- 
ful examination  under  the  instrument,  I  detected  not  only  gold^  but 
platinum  (white,  hard,  and  magnetic)  ;  oxide  of  tin,  corundum^  ruby, 
topaz;  specular,  titaniferous,  and  maguelic  iron.  The  gold  particles 
were  the  largest,  next  were  corundum  and  platinum.  The  first  was 
in  rough  but  bright  rounded  fiakcs,  scarcely  at  uU  abraded,  and  be- 
traying only  a  few  scratches  ;  so  that  it  had  probably  only  drifted 
a  very  short  distance  from  its  matrix,  which  certainly  was  not  a 
quartz  reef. 

I  use  this  occasion  to  lay  before  the  public  some  facts  recently 
ascertained,  which  may  be  of  use. 

Independently  of  tlie  alluvial  or  drift  gold  of  the  Australian  dig- 
gings, of  the  gold  extracted  from  the  quartz  reefs  of  the  Silurian 
formation,  which  are  the  great  sources  of  wealth,  and  from  the 
*  cement*  of  quartz  pebbles  and  ironstone  which  is  so  common  in 
certain  parts  of  the  Carboniferous  formation,  and  of  the  other  minor 
habitats  referred  to  above,  I  have  discovered  gold  in  the  quartz 
pebbles  of  the  shelly  calcareous  Secondary  rocks  of  Queensland.  So 
that  even  in  Australia  gold  is  known  Xoexist  in  the  Tertiary, Secondary^ 
and  J'alo'ozoic  formations.  My  ditcoviry  of  gold  in  the  Secondary 
i'ossilifcrous  rock  of  the  Fitzroy  Downs,  and  the  fact  that  gold  has 
been  ako  found  in  alluvia  over  Secondary  rocks  at  the  head  of  the 
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Barcoo  River,  enable  me  to  remove  all  prima  facie  objection  to  a 
statement  made  by  the  late  Mr.  Commissioner  Mitchell,  and  quoted 
by  Sir  Thomas  Mitchell,  that  he  had  found  a  particle  of  gold  in  the 
neighbourhood  of  Mount  Abundance.  What  I  procured  came  from 
that  neighbourhood.  These  facts  prove,  however,  that  a  view  I  Iiave 
alwajd  entertained  is  a  right  one,  namely,  that  gold  was  not  intro^ 
duced  into  the  quartz  reefs  so  lateli/  as  the  Tertiary  epoch ;  for  we  have 
quartz  pebbles  with  gold  in  rocks  of  Secondary  age.  And  though 
the  distinct  period  in  which  those  Secondary  formations  of  Queens- 
land were  deposited  is  not  yet  satisfactorily  made  out,  yet  from  the 
the  occurrence  of  Belemnites  and  Ammonites  in  the  same  beds  with 
tlie  gold-bearing  quartz  pebbles,  we  know  that  if  not  Cretaceous,  thcj 
are  probably  Jurassic,  or  possibly  Triassic. 

That  in  the  Carboniferous  formation  gold  should  occur  is,  there- 
fore, less  and  less  surprising.  Indeed,  the  question  admits  now  of  no 
doubt  whatever.  For  in  New  Zealand  one  of  the  Nelson  gold-fields 
is  along  the  Waimangaroha  River;  and  that  river  not  only  rises  in 
the  Carboniferous  formation  (which  is  based  on  granite),  but  runs 
altogether  through  a  coal -field ;  and  this  was  reported  to  the  Nelson 
Government  by  Mr.  Clouston  in  September  1862.  Sections  across 
the  gold-field  show  no  interpolation  of  intermediate  formations. 
Further,  Mr.  Gould  has  reported  to  the  Tasmanian  Government,  that 
he  had  actually  found  a  particle  of  gold  in  a  coal-seam ;  and  this  ho 
exhibited  to  the  Royal  Society  of  Tasmania.  Perhaps  this  was  set 
free  by  the  decomposition  of  bi-sulphuret  of  iron  so  common  in  coal, 
and  a  source  of  jrold  in  older  rocks.  To  say,  then,  where  gold  nuiy 
not  be  found  is  very  difficult. 

Further,  I  would  now  mention  what,  to  many  of  your  readers,  may 
appear  extraordinary.  It  has  been  impressed  upon  the  public,  mind 
that,  some  fourteen  years  ago,  gold  wjus  found  in  New  South  Wules, 
on  the  strength  of  convictions  that  the  rocks  in  California  producing 
f^old  in  abundance  were  the  same  as  those  in  which  it  was  looked 
lor  in  this  colony. 

The  American  Government,  wishing  to  set  at  rest  doubts  that 
have  occurred  as  to  the  age  of  the  Califoruian  gold-rocks,  sent  out 
lately  Professor  Whitney  to  report  on  the  geology  of  California. 

As  his  report  has  not  yet  been  published,  I  cannot  refer  your 
readers  to  the  book  itself;  but  I  mention,  as  derived  from  a  not  loss 
direct  channel,  these  facts.  He  discovered  that  very  little  if  any  of 
the  gold  of  California  belongs  to  the  Silurian  formation  \  that  it  is 
Ibund  in  very  considerable  abundance  in  the  Trias;  but  that  the 
(freatest  amount  belongs  to  the  altered  rocks  of  the  Cretaceous  epoch. 
iSo  that,  in  fact,  the  wonderful  riches  of  California  are  derived  chiefly 
from  formations  above  the  Upper  Silurian,  whilst  here  the  Lower 
Sdurian  rocks  are  the  chief  sources  of  supply. 

The  Tertiary  and  Pleistocene  drifts  are  common  to  both  regions. 

These  very  recent  discoveries  are  no  doubt  suggestive,  and  will, 
perhaps,  be  turned  to  account. 

Gold-fields  in  New  Zealand. — No  mining  news  of  any  espc- 
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cial  importance  has  reached  us  from  New  Zealand  for  some  time 
past.  Work  is  now  very  steadily  prosecnted  on  the  different  gold- 
fields  in  Otago ;  still  the  total  yield  is  falling  off.  The  Wakamarina 
also  has  been  partially  deserted,  no  new  discoveries  of  any  importance 
having  been  made  near  it  lately.  The  diggings  on  the  west  coast 
are,  however,  improving  as  the  season  advances,  two  steamers  having 
an*ived  at  Nelson  in  one  day  with  1,415  oz.,  which  had  been  par- 
chnscd  within  a  few  days  at  the  Okitiki.  This  is  near  the  Grey,  and 
between  700  and  1.000  miners  are  now  at  work.  They  declare  tliem- 
selves  to  be  satisfied  with  their  returns,  but  no  very  rich  ground 
would  appear  to  have  been  opened  by  them  as  yet. — Colonial  News" 
paper,  April  1865. 

Discovert  of  an  almost  entire  Skull  op  Rhinoceros  lei»to- 
RiiiNus,  AT  Ilford.  Essex. — A  very  fine  skull-  of  the  Rhinoceros 
leptorhinus  of  Cuvier  and  Owen  has  recently  been  found  iu  tlie 
Uphall  Brickfield,  Ilford,  and  in  close  proximity  to  the  spot  where 
the  skull  and  tusks  of  the  Mammoth  were  discovered,  which  were 
secured  last  autumn  for  the  National  Collection.  The  head  is  nearly 
perfect,  and  is  that  of  a  rather  aged  adult,  judging  by  the  worn 
condition  of  the  teeth,  of  which  the  whole  series  on  both  sides  are 
preserved  in  sitii.  The  fossil  is  not  only  interesting  as  being  the 
finest  specimen  of  the  species  yet  recorded  as  found  in  England, 
but  also  as  affording  conclusive  evidence  of  its  having  been  con- 
temporaneous with  Elej)has  primigenius.  This  specimen  will  pro- 
bably enable  the  palaeontologist  to  determine  with  certainty  the 
species  of  Rhinoceros  to  which  the  limb  and  trunk  }x>nes  belonir, 
that  are  found  scattered  and  intermixed  with  those  of  the  Mammotli, 
Ox,  Horse,  &c.  in  the  Ilford  beds,  and  which  are  of  much  more 
slender  proportions  than  those  of  Rhinoceros  tichorhinus. 

The  specimen  forms  part  of  the  fine  collection  of  Mammalian  re- 
mains from  the  above  locality  belonging  to  Antonio  Brady,  Esq., 
F.G.S.,  of  Maryland  Point,  Stratford,  who  has  also  a  lower  jaw  of 
probably  the  same  sjiecies,  but  found  in  another  Brickfield  just 
through  Ilford,  on  the  Romford  Road. — W.  D. 

More  Discoveries  of  Fossil  Remains  of  the  Elephant  of 
Malta.* — The  explorations  by  Dr.  Adams  among  the  cave-deposits 
and  alluvial  soils  of  this  island  have  been  lately  crowned  with  signal 
success.  It  will  be  remembered  that  Captain  Spratt,  the  indefati- 
gable and  learned  hydrographer  of  the  Mediterranean,  was  the 
first  to  bring  to  light  the  remains  of  the  unique  and  remarkable 
Fossil  Elephant  of  ^lalta  (Eiephas  Melitensis),  by  his  explorations 
in  the  ZcbbugCave,  in  1859.  Since  that  time,  Dr.  Adams  has  been 
unremitting  in  his  exertions  to  discover  more  remains  of  this  extinct 
'species,  and  has  been  fortunate  enough  to  find  them  in  many  new 
localities  in  Malta.  He  has  just  met  with  its  teeth  in  great  quan- 
tities, in  a  cavern  near  Crendi.     In  another  gap,  evidently  at  one 


♦  Sec  OLULOUICALMAGiilNE,  No.  Ill,  p.  140. 
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time  tbe  bed  of  a  torrent,  he  has  foand  the  teeth  and  bones  of  thirtr 
more  individaals.  These  skeletons  of  old  and  jonng  Elephants  are 
met  with  jammed  between  large  blocks  of  stone,  in  a  way  that  clearly 
shows  that  the  carcases  must  have  been  hurled  into  their  present 
situation  hj  violent  floods  or  freshes.  He  has  now  brought  together 
almost  the  complete  skeleton  of  this  wonderful  little  representative 
of  an  order  of  quadrupeds,  to  which  we  had,  until  the  Fossil  Maltese 
Elephant  appeared,  applied  the -word  gigantic.  There  can  be  no 
doubt,  however,  that  it  scarcely  exceeded  a  small  ponj  in  height — 
Malta  Times  Supplement,  March  16,  I860. 

Professor  Agassiz  intends  to  undertake  a  Scientific  Exploring 
Expedition  to  the  Tropics,  with  eight  scientific  companions,  for  the 
purpose  of  testing  the  Glacial  theory  suggested  by  him,  which,  if  cor- 
rect, will  enable  the  observer  to  mark  as  upon  a  thermometer  the 
change  in  temperature  the  earth  has  undergone.  As  one  of  the  re- 
sults of  the  expedition,  he  expects  to  bring  home  the  largest  collection 
of  tropical  specimens  that  lias  yet  been  collected.  The  Emperor  of 
Brazil  will,  it  is  expected,  furnish  unwonted  facilities  to  the  Expe- 
dition. The  expenses  of  the  party  (from  2.500  to  3.000  dols.  each) 
will  be  defrayed  by  the  liberality  of  Mr.  Nathaniel  Thayer,  of  Boston . 
—From  the  *  Boston  Traveller.' 


OBITUARY. 


Sir  John  Richardson,  C.B.,  M.D.,  D.C.L.,  F.R.S.,  &c  &c.— To 
the  list  of  those  distinguished  men  who  have  been  lost  to  science 
during  the  past  year,  must  now  be  added  the  name  of  the  Arctic 
Explorer,  Sir  John  Richardson,  C.B. 

Bom  at  Dumfries  in  1787,  of  which  town  his  father  Gnbrifl 
Richardson  was  Provost,  he  was  educated  in  its  Grammar-school, 
and  thence,  in  1801,  he  entered  the  University  of  Edinburgh,  where 
he  graduated  as  an  M.D.  in  1816.  He  entered  the  Navy  as  nu 
Assistant-Surgeon  in  1807,  and  served  at  the  bombardment  of  Co- 
penhagen, and  during  the  war  with  the  United  States  in  Canada 
and  Georgia,  as  Surgeon  to  the  l&t  Battalion  of  Marines. 

In  1819,  he  accompanied  Captain  (afterwards  Sir  John)  Franklin 
in  his  overland  Arctic  expedition  as  Surgeon  and  Naturalist;  and 
again  in  his  second  expedition  in  1825,  when  he  commanded  two 
boats,  with  which  he  discovered  a  passage  between  the  mouths  of  the 
Mackenzie  and  Coppermine  Rivers.  After  nearly  two  years  of  severe 
toil,  he  returned  in  1827,  and  published  an  account  of  the  part  he 
took  in  the  enterprise :  his  narrative  is  attached  to  the  great  work 
produced  by  Captain  Franklin. 

He  became,  in  1838,  a  Physician  to  the  Fleet,  and,  in  1840,  In- 
spector of  Naval  Hospitals.     He  was  knighted  in  1846. 

In  1847,  in  consequence  of  no  tidings  coming  of  the  *  Erebus* 
and  •  Terror,*  then  in  the  Arctic  regions  under  command  of  Sir 
John  Franklin,  K.C.Il.,  who  had  sailed  from  England  on  May  19, 
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1845,  throe  expeditions  were  sent  out  by  the  British  GoTemment, 
the  command  of  one  of  which  was  given  to  Sir  John  Richardson. 

This,  like  his  former  expeditions,  was  overland.  Accompanied  by 
Mr.  John  Rae  of  the  Hudson's  Bay  Company,  he,  in  July  1848, 
descended  the  Mackenzie  River,  and  explored  the  coast  between  its 
mouth  and  that  of  the  Coppermine  River.  In  1849,  he  proceeded 
to  the  Great  Bear  Lake,  and  afterwards  to  Great  Slave  Lake,  whence 
his  party  returned  by  their  former  route  to  Canada. 

In  1851,  he  published  his 'Arctic  Searching  Expedition  :  a  Jour- 
nal of  Boat- Voyage  through  Rupert's  Land  and  the  Arctic  Sea, 
in  senrch  of  the  Discovery  Ships  under  command  of  Sir  John 
Franklin,'  &c. :  2  vols.  8vo. 

Besides  this,  especial  mention  must  be  made  of  his  great  socio- 
gical  work,  the  'Fauna  Boreali-Americana,'  4  vols.  4to.,  1829-37 
in  the  labour  of  which  Swainson  and  Kirby  shared.     He  also  de- 
scribed the  '  Fossil  Mammals'  for  the  Zoology  of  H.M.S.  '  Herald,' 
Captain  Kellctt,  R.N.,  C.B.,  Commander. 

His  last  important  literary  work  was  the  article  'Polar  Regions,' 
in  Black's  Cyclopaedia,  since  published  separately  in  a  largo  Svo. 
volume. 

Mo%t  of   his  valuable   collection  of  zoological   specimens,    first 
lodged  in  Haslar  Hospital,  Gosport,  are  now  in  the  British  Museum  ; 
and  upon  the  occasion  of  his  last  visit,  he  presented  to  the  Geolo- 
gical Department  a  fine  series  of  Fossil  Leaves  obtained  from  a  bed 
of  pijjc-clay  associated  with  coal-beds  of  Tertiary  age  on  the  Mac- 
kenzie River,  between  Fort  Norman  and  the  mouth  of  the  Bear 
Lake  River.     This  coal  is  constantly  on  fire,  from  spontaneous  com- 
bustion, at  some  part  of  its  exposed  surface,  and  the  pipe-clay  has 
become  porccllanous  from  the  intense  heat  of  the  subjacent  coal. 
Sir  Alexander  Mackenzie  observed  these  beds  on  fire,  emitting  much 
smoke  and  flame,  in  1785;*  and  they  were  still  burning  in  1849.    Sir 
John  Richardson  gives  two  plates,  in  his  *  Arctic  Searching  Expe- 
dition,'! of   these   leaf-impressions   on   the   surfaces  of  indurated 
pipe-clay  from  this  interesting  deposit.     The  specimens  have  been 
examined  by  Dr.  O.  Heer  of  Zurich,  who  was  able  to  identify  several 
species  of  trees  now  quite  unknown  in  these  extreme  northern  lati- 
tudes.    Among  them  were — Cort/lns  grossidentatfis^  Heer;   Hedera 
Richardsoni^  Ileer;  Acer  otopteryx^  Goppert;   Taxites  acicuiaris,  h 
species  of  Salix,  and  seeds  of  Sequoia  Langsdorfi.     Mr.  J.  Walter 
Tayler  has  noticed  a  similar  formation   at  Omenak  Fiord,  North 
Greenland,  specimens  from  which  may  be  seen,  with  those  from  the 
Mackenzie  River,  in  the  British  Museum. 

Sir  John  Richardson  died  on  the  5th  June,  atLancrigg,  Grasmerc, 
in  his  78th  year. 


♦  See  Sir  Aloxaudcr  Maokonziii's  description,  in  his  Voyage  of  Discover}'  down 
thf  Mackenzie;  also  Aj»peudix  to  Sir  John  l^rauklin'u  ."S(*eond  Overland  Expt- 
ditioii. 

t  Vol.  i.  p.  186  a  infra  \  and  ii.  [».  403. 
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FIELD-CLUBS   AND   LOCAL   GEOLOGICAL   SOCIETIES. 

VERY  good  general  looks  from  time  to  time  to  his  *  muster- 
roll/  to  see  that  his  force  maintains  its  efficiency;  and  it 
behoves  the  Geologist  no  less,  who  sees  his  front  ranks  thinned 
by  the  loss  of  such  men  as  Homer,  Portlock,  Falconer,  Bronn, 
Hitchcock,  and  Woodward,  to  look  to  his  reserves  for  fresh 
investigators  to  fill  their  {)lace8  and  keep  up  the  efficiency  of 
our  great  Geological  army. 

One  of  the  best  sources  of  supply  must  of  necessity  be  looked 
for  among  the  members  of  the  Geological  Survey,  a  corps  com- 
posed of  picked  men  from  all  parts,  and  whose  position  in  the 
country  affords  them  opportunities  superior  to  those  of  any 
Other  class  of  students.  But,  although  special  training  is  most 
important,  we  must  remember  that  some  of  our  very  best  living 
Geologists  are  men  who  first  became  noted  in  connection  with 
their  own  district;  and  having  worked  that  well,  they  were 
better  fitted  to  comprehend  a  wider  field.  Professor  Ramsay, 
for  example,  was  chosen  Local  Director  of  the  Geological  Sur- 
vey of  Great  Britain  in  1845,  through  having  made  himself  a 
name  as  a  Scotch  Geologist  by  preparing  model  maps  and  sec- 
tions of  the  Island  of  Arran,  which  attracted  general  attention 
at  the  Glasgow  Meeting  of  the  British  Association  in  1840, 
and  directly  influenced  his  translation  from  (jlasgow  to  the  head 
of  the  British  Survev.  Bristol  can  also  take  credit  to  herself 
that  one  of  her  best-known  local  men  is  now  Palaeontologist  to 
the  Survev. 

Thus  it  seems  to  us  that,  in  looking  over  the  work  done  by 
the  Field-clubs,  we  are  watching  the  progress  of  rising  men  in 
various  districts ;  and  although  some,  like  Dr.  Wright  of 
Cheltenham,  are  among  the  local  veterans,  yet  many  more  are 
young  men  who  may  eventually  attain  to  the  highest  position 
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in  Geological  Science^  and  become  in  the  future  Bome  of  tb 
most  celeorated  of  our  metropolitan  magnates. 

As  a  young  society,  we  cannot  but  speak  in  the  highci 
terms  of  the  Geologist's  Association.  Each  report  of  their  pn 
ceedings  shows  a  step  in  the  right  direction — onwards.  In  tl 
last  number,  Mr.  W.  Hislop  contributes  three  papers  on  Mien 
scopic  Geology  (illustrated  by  a  plate),  in  which  he  gives  a  vei 
good  account  of  the  wonderful  range  in  time  and  space  of  thof 
minute  organisms,  the  Diatomacece  and  Foraminifera,  whic 
contribute  so  largely  to  make  up  the  entire  thickness  of  son 
of  the  most  extensive  formations  throughout  the  world. 

The  Dudley  and  Midland  and  the  Manchester  Geologic 
Societies  number  amongst  their  members  such  able  Geologist 
and  so  many  who  are  practical  miners  also,  that  their  meeting 
generally  produce  material  of  considerable  value.  We,  hoi? 
ever,  deprecate  very  strongly  the  use  of  *  slang '  expressions  t 
gentlemen  when  lecturing  on  Geology,  and  especially  so  whc 
there  is  an  equally  libcralnumber  of  quotations  from  Scriptur 
neither  of  which  are  needed  to  introduce  Mr.  Henn^  Beckett 
very  excellent  paper  ^  On  the  South  Staffordshire  Coal-field.' 

The  Cotteswold  Naturalists'  Field-club  contains,  amon 
other  contributions,  an  article  by  Mr.  K.  Etheridge,  Pals 
ontologist  to  the  Geological  Survey,  *  On  the  Khaetic  < 
Avicula  cantor ta  Beds  at  Garden  Cliff,  Westbury,'  illustrate 
by  a  carefully  prepared  coloured  section.f 

There  is  also  a  paper  by  Dr.  Wright  *  On  the  Ammonites  \ 
the  Lias  Formation,'  accompanied  by  two  well-executed  quart 
plates  by  Mr.  J.  W.  Salter,  F.G.S.  The  undertaking  of  sue 
a  work  as  a  series  of  quarto  plates  of  the  Oolitic  Ammonite 
four  of  which  have  already  appeared,  displays  an  amount  < 
spirit  on  the  part  of  the  Cotteswold  Club  which  is  highly  con 
meudable :  we,  however,  fear  much  inconvenience  will  arit 
from  the  text  and  plates  being  of  two  sizes  (8vo.  and  4to.). 

A  very  interesting  feature  of  progress  is  the  establishmei 
of  a  Geological  Society  at  Norwich  under  the  presidency  of  tl 
Rev.  John  Gunn,  F.G.S.,  who  for  upwards  of  thirty  years  hi 
devoted  liimself  to  the  geology  of  his  native  county,  especial! 
with  reference  to  the  mammalian  remains  from  the  Forest-bc 
at  Hasbro',  the  complete  examination  of  which  was  one  of  tl 
unfulfilled  labours  of  the  late  Dr.  Falconer.  We  are  informe 
that  it  is  Professor  Owen's  intention  to  take  up  the  investigj 

*  See  Trans.  Dudley  and  Midland  Geological  Society,  No.  6,  toL  ii.,  Februa; 
1865. 

t  See  Gbol.  Mao.,  VoL  L  p.  237  ;  Report  of  Mr.  Briatow's  paper  on  the  Rlwet 
Beds,  read  before  the  Brit.  Assoc  1866  (with  section). 
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tion  of  these  rery  interesting  remains,  of  which  Mr.  Gunn's 
collection  and  that  of  the  Norwich  Museum  contain  so  fine  a 
series.  We  are  glad  also  to  note  that  Mr.  John  Taylor,  of 
Norwich,  is  very  earnestly  working  in  this  field  of  research, 
where  little  has  been  done  in  the  way  of  geological  investiga- 
tion since  Mr.  C.  B.  Rose,  F.G.S.,  and  the  late  Mr.  Samuel 
Woodward  laboured  together. 

We  shall  not  speak  now  of  the  work  going  on  in  Glasgow, 
Edinburgh,  Liverpool,  or  Dublin,  where  first-rate  local  geolo- 
gists are  constantly  turning  up  fresh  ground  and  recording  new 
facts  for  future  generalizers  to  make  use  of,  for  the  pages  of 
the  Geological  Magazine  during  the  past  year  fully  testify 
to  the  activity  and  zeal  of  these  societies.  Anyone  who  can 
read  the  signs  of  the  times  can  see  for  himself  that  the  progress 
of  Geological  Science  is  no  fiction. 


I.  On  a  new  Genus  (Miolophus)  of  Mammal  from  the 

London  Clat. 

By  Prof.  Owsn,  FJR  S.,  &c 
[Plate  X.] 

I  HAVE  been  favoured  by  Mr.  G.  E.  Roberts  with  the  inspection 
of  a  fossil  from  the  London  Clay  of  Sheppey,  which  indicates  a 
genus  of  mammab  distinct  from  Pliolophus  and  Hyracotherium,  to 
both  of  which  it  is  nearly  allied.  It  consists  of  so  much  of  the 
upper  jaw  (Plate  X.,  fig.  1)  as  includes  the  six  sockets  of  the  molar 
series  of  each  side,  with  the  intervening  bony  palate  and  the  anterior 
piers  of  the  zygomatic  arches  :  the  upper  part  of  this  portion  of  nkull 
has  been  crushed  and  filled  up  with  compact  septarian  stone.  The 
last,  m  3,  and  penultimate,  m  2,  molars  of  both  sides,  and  the  last 
right  premolar,  p  4,  remain  in  their  sockets.  In  point  of  size  they 
differ  from  those  teeth  m  Hyracotherium  leporinum  in  about  the  same 
degree  as  do  those  of  Hyracotherium  cuniculus,  *  but  exhibit  a 
modification  of  generic  value.  Instead  of  having  a  pair  of  inner 
cusps  corresponding  with  the  outer  pair,  a  single  cusp,  fig.  3,  c,  d^  is 
largely  developed,  forming  almost  the  inner  half  of  the  grinding 
surface  of  the  crown  :  the  inner  side  of  the  base  of  this  cusp  is 
bordered  by  a  'cingulum'  relatively  broader  than  in  Hyracotherium^ 
and  complicated  by  many  small  ridges,  which  run  up  to  and  are  lost 
upon  the  base  of  the  large  cusp.  The  largest  of  these  ridges  of  the 
*  cingulum '  developes  a  small  talon,  m,  at  the  hind  part  of  the  base 
of  c  dy  which  might  be  regarded  as  a  reduced  homologue  of  the 
postero-internal  cusp,  </,  of  Hyracotherium  and  Pliolophus  ;  but 
there  is  no  trace  of  ridge  connecting  it  with  the  postero-external  cusp 
b.     The  two  outer  cusps,  a  and  6,  and  the  outer  part  of  the  coronal 

♦  'Brit.  Fobs.  Mamm.,'  p. 424,  fig.  170. 
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*  cingulum/  resemble  those  parts  in  Hyraeotherium  and  PtiohfpkMS^ 
but  are  more  irregular  and  wrinkled.  Besides  the  original  speci- 
men of  the  upper  jaw  of  Hyraeotherium  leporinum^  figured  in  my 

*  British  Fossil  Mammals,'  p.  422,  figs.  166, 167,  I  have  been  enabled 
to  strengthen  the  results  of  the  above  comparison,  by  extending  them 
to  a  second  specimen  of  that  rare  genus  and  species,  from  the 
London  Clay  at  Heme  Bay,  now  in  the  British  Museum.  This  speci- 
men consists  chiefly  of  the  maxillary  part  of  the  skull,  and  includes, 
m  1,  2,  3,  p  4,  and  p  3,  of  tho  right  side;  m  2,  m  1,  p  4,  p  3,  and  part  of 
the  crown  of  p  2,  of  tho  left  side  :  it  is  from  an  older  animal  than  the 
one  tirst  described,  the  crowns  of  the  molars  being  worn  down  to  tho 
cingulum ;  and,  as  a  tract  of  dentine  is  exposed  continuously  along  the 
connecting  ridges  to  the  inner  cusps,  the  resemblance  to  the  pattern 
of  grinding  surface  in  the  genus  Lophiodon^  fig.  5,  is  made  greater. 

In  this  specimen  of  Hyraeotherium,  fig.  2,  I  caused  the  matrix  to 
be  removed  with  great  care  from  the  bony  palate,  and  believe  that 
the  posterior  margin  describes  the  notch  extending  as  far  forward 
as  the  interval  between  m  I  and  m  2.  A  pair  of  canals  open 
obliquely  forward  upon  the  bony  palate  opposite  the  same  in- 
terval. 

In  Miolophus  it  appears  that  the  bony  palate  extended  backward 
beyond  the  molar  series.  But  a  more  certain  ostcological  difference 
from  Hyraeotherium  is  shown  in  the  relative  position  of  the  anterior 
piers  of  tho  zygomatic  arches,  the  posterior  border  being  on  the 
transverse  parallel  of  the  fore  part  of  m  2  in  Miolophus,  fig.  1,  where- 
as in  Hyraectherium  it  is  on  that  of  the  hind  part  of  m  3,  fig.  2. 

The  above-defined  differences  in  the  pattern  of  the  grinding  surface 
of  the  molar  teeth  are  associated  with  a  more  triangular,  or  less 
quadrate,  shape  of  that  surface  in  Miolophus,  and  a  mhior  degree  of 
difference  between  the  molars  and  premolars. 

In  Lophiodon,  the  grinding  surface  of  the  upper  molars,  m  1  and 
m  2  (PI.  X.,  fig.  5),  has  two  outer  lobes  or  cusps,  a,  b,  connected  with 
two  inner  IoIkjs,  r,  d,  by  ridges  proceeding  from  the  fore  part  of  the 
base  of  each  outer  lobe  to  the  apex  of  each  inner  lobe,  and  inclining 
obliquely  backward  :  the  cingulum,  m,  girts  the  fore,  inner,  and  hind 
part  of  tlie  crown,  subsides  at  the  base  of  the  antero-external  lobe,  a, 
and  develoi>es  a  small  cone  or  cusp,  w,  at  the  antero-external  angle. 

In  Pliolophus  this  pattern  of  grinding  surface  is  manifest^ as 
follows  : — the  two  outer  lobes,  fig.  4,  a,  b,  are  rather  rounded  than 
three-sided  cones :  the  connecting  ridges  proceeding  from  tho  fore 
part  of  their  base  are  low,  save  at  their  inner  part,  which  ri.ses  into 
a  small  cone  ;  they  are  chiefly  represented  by  the  three  cones  e,  /; 
the  two  inner  lobes,  c,  r/,  are  rounded  cones,  more  independent  than 
in  Lophiodon,  by  reason  of  the  partial  subsidence  of  the  connecting 
ridges.  The  cingulum  in  Pliolophus  closely  corresponds  with  that 
of  Lophiodon  in  the  place  of  its  interruption  and  of  its  chief  develop- 
ment. 

Hy  the  increase  of  the  connecting  ridges  at  the  cost  of  the  ter- 
minal lobes,  the  bilophodont  type  of  tooth  is  acquired,  as  in  Tapirus 
and  Dinotherium.     By  the  increase  of  the  outer  and  inner  pairs  of 
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lobes  at  the  expense  of  their  connecting  ridges,    the  symmetrical 
quadricospid  crown  of  the  Hippopotamus  and  Anthracothere  results. 

B7  the  deyelopment  of  the  basal  connection  between  the  two  outer 
lobes,  a  and  6,  in  Lophiodony  with  retention  of  well-developed 
sub  transverse  ridges,  e^  f^  the  type  of  the  Rhinoceros's  tooth  is 
reached. 

The  minor  or  partial  modifications  which  give  the  characters 
respectively  to  PaltBotherium^  Paloplotherium,  Hipparion,  Equus^ 
Hyraeotherium,  and  Fliolophus,  in  the  Perissodactyle  series,  and  to 
Anoplotheriumj  Hyopotamus,  Ckaropotainus^  Sus,  and  the  Ruminan' 
Ha,  in  the  Artiodactyle  series,  are  easily  explicable  after  recognition 
of  the  modifications  by  which  the  leading  types  of  Perissodactyle  and 
Ardiodactyle  dentitions  have  diverged  from  a  more  generalized  un- 
gulate type  of  grinding  surface,  such  as  is  shown  in  the  old  Eocene 
Hyracotherioids. 

Dbscbiftion  of  Platb  X. 

1.  Palatal  surface  of  tipper  jaw,  Miofophtts  pianicepSy  nat.  size. 

2. Hyraeotherium  leporinum^  nat.  size. 

3.  Grinding  surface  of  m  %  left  side,  upper  jaw,  of  MiUophus  pla/ticeps, 
ma^n. 

4. Piiofophus  vulpiceps,  magn. 

6. Lophiodon  Tnedius,  nat.  size. 


II.  On  Traces  of  Glacial  Dript  in  the   Shetland  Islands. 

Bj  CuARLBS  W.  Peach,  of  Wick,  N.B. 

TTAVING  last  summer  accepted  the  kind  invitation  of  Mr.  J. 
-^-^  Gwyn  Jeffreys  to  be  his  guest  on  a  dredging  expedition  to 
these  Northern  Isles,  I  was  induced,  by  a  request  from  Sir  R.  I. 
Murchison,  to  look  out  for  any  trace  of  glacial  action  that  I  might 
meet  with  there.  The  lesult  of  my  observations  I  have  thought 
right  to  lay  before  the  British  Association,  apologizing  for  the 
meagre  story  I  have  to  tell.  This  poverty  arises  i)artly  from  my 
resolve  to  devote  all  time  possible  to  the  zoological  work,  and  partly 
from  having  seen  so  small  a  portion  of  these  islands. 

Lertoick, — Our  first  landing  wa?  at  Lerwick,  where  little  time 
was  spent  either  then,  or  when  returning.  In  a  short  walk  that  I 
took  in  the  immediate  neighbourhood  of  the  town,  at  the  Bay  of 
Sclate,  I  found  the  sandstone-rocks  on  the  top  of  the  cliff  deeply 
rutted,  striated,  and  polished  ;  and  a  little  inland,  on  the  side  of  the 
famed  Loch  of  Clickanim,  others  similarly  marked.  These  mark- 
ings are  again  to  by  seen  on  the  opposite  side  of  this  bay.  The 
ruts,  &c.,  are  all  in  a  N.  and  S.  direction,  with  slight  deviations  to  the 
E.  and  W.  The  direction  from  which  the  drift  came  is  evidently 
northerly,  and  may  be  traced  up  the  valley,  as  shown  by  the  wide- 
spread ruin,  and  the  large  blocks  scattered  over  it,  and  resting  on 
striated  and  polished  rocks.  The  hills  on  each  side  of  this  valley, 
and  those  at  the  head  beyond  the  docks,  V)ear  unmistakeable  evi- 
dence also  of  polishing  and  grinding. 

Out  Skerries. — After  leaving  Lerwick,  the  Out  Skerries  of  Whal- 
sey  became  our  home.     The  three  small  islands  which  form  this 
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group  lie  far  out  in  the  sea.  They  are  called  6ran%  Bmraji  and 
Housay ;  there  is  an  excellent  harbour  here,  having  two  good 
entrances  for  yessels  and  boats,  and  a  third  into  which  boata  can 
run  when  the  tide  answers.  These  entrances  are  triradiate^  with 
the  harbour  in  the  centre,  sheltered  by  the  three  islands  firom 
every  wind. 

The  islands  have  been  the  scene  of  great  grinding  action,  their 
surfaces  being  all  more  or  less  rounded,  and  bearing  the  rockes 
moutonnees  form  of  knolls,  whether  composed  of  granite,  gneiss, 
quartz,  or  limestone, — these  rocks  being  intermingled  throughout 
the  group.  Although  corroded  by  atmospheric  action,  and  the 
limestone-portions  much  more  affected  by  sea-water,  the  rounding 
can  be  everywhere  seen.  By  these  agents,  ruts,  striao,  &c.,  are  thus 
generally  obliterated;  and  although  they  are  often  further  obscured 
by  an  overgrowth  of  lichens,  I  was  fortunate  enough  to  find  newly 
bared  rock  near  the  Mill  Cove,  on  the  islands  of  Housay,  from 
which  I  removed  more  of  the  drift  and  washed  the  stone;  and  here 
ruts,  striae,  and  polishing  could  be  seen  as  plainly  as  if  just  done.  I 
also  found  on  a  gneiss-rock  in  the  highest  part  of  this  island  some 
deep  ruts  and  scratches,  which,  with  those  at  the  Mill  Cove,  ran 
E.  and  W.,  this  being  the  direction  of  the  channel  of  the  two  prin- 
cipal entrances  to  the  harbour  which  separates  Gruna  from  Braray. 
The  clilT  on  the  north  side  of  the  Mill  Cove  of  Housay  is  about  200 
feet  high;  the  sea  breaks  on  the  top  of  it  in  heavy  gales  and  tears 
up  the  rock,  and  also  throws  up  material  from  the  deep.  So  great 
is  the  force,  that  large  blocks  are  driven  far  back  from  the  cliff*  into 
a  large  semicircular  wall.  Between  this  wall  and  the  cliff*  a  deep 
river -like  gully  is  scooped,  down  which  the  water  rushes  again  to 
the  sea.  The  water  left  in  the  depressions  in  this  gully  is  brackish, 
and  in  it  Enteromorpha  grows.  Mr.  Jeffreys  and  myself  gathered 
portions  of  limpets,  mussels,  periwinkles,  rock -whelks,  and  other  sea- 
shells  amongst  the  sand  and  gravel,  both  in  and  on  the  edge  of  the 
gully.  The  whole  of  the  top  of  this  cliff  (much  of  it  is  now  beyond 
the  influence  of  the  seas  of  the  present  day)  is  also  strewn  with 
proofs  of  similar  action,  some  of  the  ridges  of  stones  hanging  on  the 
rounded  sides  of  the  hill.  All  these  loose  blocks  and  stones  rest  on 
rounded  knolls  and  polished  rock,  all  so  polished  before  t^e  burthen 
they  now  bear  was  thrown  on  them.  Although  I  know  of  many 
grand  instances  of  such  comparatively  recent  ruin,  both  in  Caithness 
and  Orkney,  this  far  exceeds  them  all.  Every  season,  the  terrific 
seas  which  break  on  the  whole  of  these  islands  leave  tracks  of  their 
power  of  the  most  astonishing  kind.  Besides'the  markings  on  the 
rocks,  I  met  with  several  deposits  of  drifted  matter  in  which  rounded 
and  striated  stones  were  not  uncommon.  Some  of  these  deposits 
were  from  12  to  14  feet  in  depth.  Perched  blocks — but  not  in 
abundance, — some  of  large  size,  were  scattered  over  the  whole 
group. 

Unst, — Our  next  move  was  to  North  Unst,  Balta  Sound  being  our 
head-quarters.  Here,  too,  glacial  action  was  plainly  to  be  seen.  The 
serpentine  rock  has  suffered  seriously,  and  although  much  acted  on 
by  the  weather,  the  rounded  outline  of  the  hills  and  knolls   tells 


m  the  Shetland  Islands.  343 

clearlj  of  the  grinding  to  which  they  had  been  subjected.  Ruts  and 
Btr'udy  &e,9  are  also  rare  here :  they,  however,  occurred  to  me  on  the 
cliff  at  Haldale,  in  Haroldswick  Bay,  in  a  recently  bared  rock, 
underlying  a  thick  deposit  of  drift,  in  which  rounded  and  striated 
stones  and  blocks  were  plentiful.  The  whole  of  the  serpentine 
enclosed  in  the  drift  shows  the  small  pieces  of  chromate  of  iron  it 
contains,  standing  up  beyond  the  matrix,  thus  proving  the  rubbing, 
and  that  this  mineral  is  very  generally  diffused  throughout  the 
whole  of  Unst.  The  direction  of  the  ruts,  &c.,  is  nearly  WNW. 
and  ESE.  The  hills  of  the  Muckle  and  Little  Heogs  lie  to  the 
north  of  this  spot  (Haldale),  and  a  slope  from  about  20  feet  above 
the  level  of  the  sea  rises  gradually  hence  to  the  top  of  the  Muckle 
Heog,  to  the  height  of  at  least  500  feet.  In  this  slope  lies  the  famed 
chromate  of  iron  quarry  or  mine.  On  reaching  the  top  of  this  hill, 
I  found  the  WNW.  end  vertical,  and  polished  to  the  depth  at  least 
of  150  feet.  The  hill  beyond  slopes  towards  it.  This  storm  side 
bad  evidently  resisted  a  portion  of  the  destroying  force,  and  turned 
it  on  its  western  flank,  and  thus  it  swept  down  the  valley  towards 
Haroldswick  Bay,  as  is  evidenced  by  the  greater  destruction  there  than 
on  the  Eastern  side  towards  Balta  Sound.  The  scene  from  the  top 
of  the  Muckle  Heog,  when  looking  towards  Haroldswick,  and  then  in 
the  direction  of  Burrafiord,  b  one  that  tells  of  mighty  agents,  long 
continued,  powerful  to  crush  and  grind; — so  powerful,  that  the  really 
hard  and  massive  hills  of  serpentine  have  been  ploughed  down  and 
removed  to  below  the  sea-level  in  places  near  Haroldswick.  The 
sea  has  since  piled  up  a  beach  on  these  spots,  through  which  the 
water  percolates  from  the  low  peaty  soil  at  the  back,  at  each  reces- 
sion of  the  tide.  All  over  Unst  the  rocks  show  traces  of  abrasion ; 
and  in  many  places  deposits  of  drift  occur,  enclosing  stones  of  all 
sizes,  some  of  which  are  rounded  and  striated.  I  mention  a  few  of 
the  places  where  I  got  drift,  so  that  anyone  desirous  of  seeing  it 
may  visit  them.  First,  Haldale;  at  Hammer  on  Balta  Sound;  the 
Haunted  Burn  of  Waltea,  between  Balta  Sound  and  Ueay  Sound, 
and  at  the  latter  place  on  the  sea-shore.  On  the  south  side  of  the 
small  island  of  Ueay,  a  similar  deposit  underlies  a  sandy  raised  beach, 
which  encloses  pebbles,  whelks,  oysters,  and  other  sea-shells,  with 
fish-bones  in  abundance.  Large  perched  blocks — some  many  tons 
in  weight— lie  scattered  about  everywhere.  In  none  of  the  glacial 
deposits  did  I  find  a  single  organism. 

Thus,  then,  at  both  ends  and  the  middle  of  this  interesting  group 
of  islands,  traces  of  glacial  action  were  found.  I  must,  however, 
leave  the  filling-up  of  the  intervals  to  others.  From  the  contour  of 
the  islands,  seen  as  we  coasted  along  them,  the  whole  appear  to 
have  been  subjected  to  similar  agencies. 

IIL  A  Walk  over  the  *  Ash- bed  '  and  *Bala  Limestones' 

NEAR   Oswestry. 

By  D.  C.  Da  VIES. 

IT  was  a  dull  December  morning  (but  my  companion  and  myself 
are  no  mere  *  parlour-geologists ')  when  we  were  bound  for  the 
Limestones  a*^  ^ 
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Ceiriog,  distant  soine  eight  or  n 
eaxiy  breakfast,  we  strapped  ( 


mm 

Hi 


w 


16  mileB  from  Oswestry.  After  sn 
the  munitions  of  war  and  looked 
•?  well  lo  the  '  commissarut,' 
and,  determined  to  make 
the  most  of  the  short  dav- 
light,  we  tui-ned  our  backs 
npou  the  good  old  town  of 
Oswestry. 

Our  route  lay  westward, 
up  the  elopes  of  the  Coal- 
measures  (here  not  work- 
ed) and  of  the  Millslone- 
grit,  to  the  racecourse  of 
the  town.  From  this  point 
an  extensive  prospect  is 
gained,  embracing  theplain 
of  Shropshire,  bounded  on 
tlie  east  by  the  igneous  hill 
of  the  Wrekin — on  the 
south  by  the  Urudden,  of 
likeplutonicorigin,andthe 
„  mining  district  of  Shelve, 

v^|l  backed  by  the  Stiper  Stones 
■?5^|  and  the  Corndon.  Now 
^i^l  we  bent  sharply  round  to 
ili^i  the  north,  and  passing  iho 
ilia"  "•<'  earthwork  of  Ofia'a 
vfur.'  Uyke,  here  a  considerable 
7'^  rampfti't,  we  crossed  the 
"S 1     Welsh  border-band  of  Car- 
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hich  is  at  this  point  e 
tremely  narrow,  and  then 
came  at  once  upon  a  band 
of  Feldspathic  Ash,  which 
runs  up  against  the  Limc- 
1^  W    stone  like  a  buttress.     We 
|||r  followed  tlie  course  of  this 
^i^tt*  Ash-bed  for  a  mile  or  two,. 
and  tlien,  near  the  lonely 
mountain-farm   of    Llech- 
ryddau,  we  made  a  halt  to 
examine  its  structure  and 
[Kisition. 

Fortunately  fur  us, 
though  contrariwise  for 
the  miners  who  expected 
lo  find  copper  hero,  a  level 
lias  bec-n  driven  through 
the    Ash-hcd,    along    the 
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whole  course  of  which  I  once  had  an  opportunity  of  examining 
the  various  lajers  composing  it ;  and  we  were  able  to  do  the  same 
thing  again  by  means  of  the  debris  on  the  outside. 

Here  are  fissured  blocks  of  rapidly  decom[>osing   Feldspar,  the 
parent  beds  of  which  may  have  furnished  materials  for  some  of  the 
fine  clays  of  the  overlying  formations.     Tliere  are  others  made  up 
of  angular  fragments  of  red  and  white  Feldspar,  set  in  a  greenish 
paste,  extremely  hard  :  so  large  are  some  of  the  red  fragments,  that 
a  miner  once  brought  me  a  piece  he  had  found  in  an  ancient  drift- 
bed  overlying  one  of  the  Coal-seams  as  a  proof  of  the  existence  in 
those  days  of  men  who  knew  how  to  burn  bricks  and  pottery!     In 
many  of  the  fragments  lying  about,  we  saw  how  the  coarser  layers 
pass  gradually  into  a  finer  texture  of  hard  grey  and  green  beds,  in 
some  of  which  are  large  crystals  of  sulphate  of  iron,  embracing 
every  variety  of  compactness,  together  with  shaly  and  imperfect 
slaty  cleavage;  and  if  we  were  to  follow  the  course  of  this  Ash-bed 
two  miles  to  the  north,  where  it  is  thrown  up  into  the  ruggedly 
grand  escarpment  above  Pontymeibon,  we  should  see  these  various 
layers  with  their  alternations  and  gradations  tn  situ,  and  we  should 
also  observe  how  the  whole  series  is  traversed  diagonally  and  per- 
pendicularly by  great  veins  of  quartz.   In  accounting  for  the  origin  of 
Ash-beds  such  as  this,  some  have  supposed  them  to  be  made  up  of 
volcanic  matter  thrown  up  and  deposited  under  water;  but  while  we 
can  conceive  of  a  layer  of  limited  extent  geographically  de{K)sited 
in  this  way,  the  vast  extent  of  country  traversed  by  this  and  its 
neighbouring  Ash-beds,  their  great  thickness,  and  the  preservation 
of  their  structural  characteristics  along  their  entire  course,  lead  me 
to  look  with  more  favour  to  the  theory  which  regards  them  as  the 
*  recom posed '  (ic^i/w5  of  older  igneous  rocks,  regularly  deposited, 
and  afterwards  subjected  to  the  consolidating  influences  of  heat  and 
pressure.     The  one  we  have  been  examining  is  the  lowest  of  three 
Ash- beds  which  in   North  Wales  underlie  the  Limestones,  Sand- 
stones, and  Shales  forming  the  variously  designated  Bala,  Llandeilo, 
or  Caradoc  group  of  rocks  ;   below  it   we  find    a   dark-blue  rock 
plentifully  dotted  with  iron  pyrites — then  a  thin  baud  of  Greenstone, 
a  true  igneous  rock,  and  then  a  thick  zone  of  dark  earthy  slates. 
Below  this,  in  this  part  of  North  Wales,  we  cannot  go,  because  the 
beds   described    in   this  paper,  though  rolling   over   in   numerous 
bends  and  dislocations,  keep  to  the  surface  and  hide  the  inferior 
strata  from  view  ;  but  if  we  were  to  follow  them  northwards  towards 
the  lake  and  town  of  Bala,  we  should  observe  the  dark  Shales  and 
Slates  finally  resting  upon  the  Ffestinicg  rocks,  which  in  their  turn 
*  conduct  us  down  to  the  Tremadoc  Slates  and  Lingula-flags.     All 
this,  by  the  way,  as  turning  NE.  from  the  farm-house,  we  made 
for  Nant  lorweth — a  dingle  which  opens  into  Glyn  Ceiriog.     Before 
long  the  loose  blocks  of  Quartz  and  pale-green   fragments   of  Ash 
which  strew  our  path  tell  us  we  are  crossing  the  second  of  the  Ash- 
beds,  which  differs  somewhat  from  the  first  in  the  preponderance  of 
hard  pale-green  and  greenish-white  beds,  together  with  dark  grits. 
This  band  may  be  studied  to  advantage  where  the  romantic  glen  of 
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the  Deiru  joins  the  valley  of  the  Ceiriog.    Now  in  this  glen  of  Ifae 
Deiru,  above  the  second  Ash-bed,  there  occurs  a  thin  bed  of  impore 
Limestone,  which,  though  little  known,  is  interesting  as  being,  above 
the  Lingula-flags,  the  first  horizon  of  organic  life.     We  were  now 
four  miles  south  of  the  spot  where,  in  the  debris  of  some  old  mines^ 
it  is  to  be  seen ;  so  we  looked  eagerlj,  as  perchance  we  might  meet 
with  indications  of  its  continuance  southwards.     Nor  did  we  search 
in  vain,  for  here  were  fragments  which,  from  their  position  and  tex- 
ture, wc  identified  as  belonging  to  it,  and  in  these,  as  we  broke  them 
up,  we  found  its  characteristic  fossils.     We  were  now  at  the  top  of 
the  hill,  and,  had  the  day  been  clear,  we  should  have  seen  before  as 
one  of  the  most  charming  valleys  of  Wales  ;  but  the  December  fog, 
like  a  thick  curtain,  hid  it  from  our  view.     Blocks  of  quartz  and 
boulders  of  trap  told  us  we  were  now  crossing  the  third  and  highest 
of  the  Ash-beds,  and  there,  right  before  us,  in  the  hill  Fron  Frys, 
rises  up  the  middle  and  principal  band  of  Bala  Limestone,  whose 
lowest  beds  form  the  slope  of  the  hill  we  are  descending  ;  we  were 
soon  vigorously  at  work,  cracking  the  stones  which  lie  about  the 
fields,  and  with  but  little  regard,  I  fear,  for  the  rights  of  property, 
played  havoc  with  the  dry  stone  fences,  for  here  lurk  the  fossils, 
many  nice  examples  of  which  soon  found  tiieir  way  to  our  bags  :  but 
about  these  we  must  not  gossip  now,  save  to  say  that  we  looked 
hard  for  the  Ogygia  Buchii ;  for  I  believe,  both  from  the   fossils 
associated  with  it  in  South  Wales,  as  well  as  from  stratigraphical 
considerations  with    respect  to  the  Shelve  district  in  Shropshire^ 
where  it  is  also  found,  that  this  is  the  horizon  where  it  should  be 
sought  if  it  is  to  be  found  in  North  Wales.     Our  search  was  in 
vain,  though  we  knocked  out  plenty  of  its  kindred  genus,  Asaphus 
(Powisii);  but  concerning  Ogygia,  so  plentiful  elsewhere,  it  must 
still  bo  written  'not  yet  found  in  North  Wales,'  as  well  as  '  does  not 
occur  in   Ireland.'    This   is   one  of  the  curious  examples  of  the 
apparently  arbitrary  distribution  of  species  geographically  which 
sometimes  occur,  and  which  serve  to  show  that  the  age  of  any  deposit 
is  not  to  be  determined  solely  by  the  presence  or  absence  of  any 
particular  fossil.     After  a  half-hour's  rest,  with  refreshment  by  the 
fireside  of  a  friendly  cottage,  we  examined  the  lower  beds  of  the 
Limestone  in  situ,  and  then  journeyed  slowly  up  the  hill.     I  have 
described  the  peculiar  features  of  the  Bala  Limestone  elsewhere, 
so  hero  I  will  only  say  that  the  lower  beds  are  massive,  they  contain 
the  usual  ferruginous  sandy  layers,  abounding  with  fossils,  and  then, 
on  ascending  to   Cefn  Coed   quarry,   their    average    thickness  is 
reduced  to  five  or  six  inches,  and  there  they  are  interleaved  with 
pale  Shales.     In  these  beds  occur  for  the  first  time  the  beautiful 
Corals  belonging  to  the  genus  Helioliles ;  and  some  nice  examples  of 
the  Brochiopoda  and  other  families  occur,  both  in  the  solid  Lime- 
stone and  also  in  the  Shales.     It  is  interesting  to  notice  how  in  the 
Shales  the  fossils  are  all  more  or  less  distorted,  while  in  the  Lime- 
stones they  retain  their  original  shape  ;  just  as  if  Shales  and  fossils 
were    pressed   out — elongated — in  one  direction,   as  the  layers  of 
consolidated  Limestone  slid  down  them,  when  this  hill  was  tilted  up 


^Ash^d '  and  <  Bala  LimeUanes.'  347 

into  its  present  position.  We  were  now  at  the  summit  of  the  hill  ; 
and,  as  the  too  short  day  faded  into  twilight,  we  looked  up  the  '  reach ' 
of  the  vallej  of  the  Ceiriog,  which  stretches  from  the  New  Inn  to 
Pontjmeibon,  and  could  distinctly  trace  on  the  surface  the  rugged 
escarpments  of  the  three  *  Ash-heds '  and  the  three  Limestones,  with 
the  depressions  between  each,  which  serve  to  mark  the  place  of  the 
softer  intervening  Shales.  This  order  of  the  strata  may  be  taken 
as  a  type  of  this  portion  of  the  Bala  or  Llandeilo  Group  as  it  is 
developed  in  North  Wales.  In  South  Wales,  where  the  Bala  Lime- 
stone loses  its  distinctive  features,  the  Trap-rocks  abo  lose  their 
massiveness  ;  and  the  same  is  the  case  at  Shelve,  where  the  Ash-beds 
occur  in  numerous  layers  interstratified  with  flags  and  shales.  We 
noticed  the  correspondence  which  each  side  of  the  valley  bears  to 
the  other,  Ash-bed,  Limestone,  and  Shale  answering  each  to  each  on 
either  side,  like  Coleridge's  '  Boland  and  Sir  Leoline.' 

They  stand  aloo^  the  scan  remaining. 
•  »  *  #  # 

Like  diffi  which  have  been  rent  asunder ; 
Bat  neither  time  nor  frost  nor  thonder 
Will  wholly  do  away,  I  ween. 
The  marks  of  that  which  once  hath  been. 

This  is  not  a  mere  valley  of  erosion;  for  in  the  dipping  of  the 
strata  on  the  one  side  to  the  NB.,  and  on  the  other  to  the  SE.,  we 
at  once  perceive  that  it  owes  its  origin  to  a  crack  in  continuous 
strata,  made  in  the  process  of  upheaval,  the  said  crack  having  been 
since  widened  by  time  and  action  of  water,  which  wearcth  away 
the  stones. 

The  day  was  closing,  so  we  descended  rapidly,  past  the  kilns 
where  the  stone  is  burnt  for  lime,  past  the  Shales  overlying  the 
Limestone,  past  the  third  or  Hirnant  Limestone,  and,  recruiting 
our  strength  at  the  New  Inn,  heavily  ballasted  with  fossils,  we 
wended  our  way  up  the  steep  hills  of  *  Wenlock  Shale '  which  divide 
the  valleys  of  the  Ceiriog  and  the  Dee.  The  lights  of  the  town  of 
Llangollen  peered  through  the  gloom  as  we  gained  the  summit,  and 
before  long  we  were  there.  And  now,  kind  reader,  having  brought 
yon  safely  to  a  habitable  and  hospitable  place,  we  thank  you  for 
your  company,  and  bid  you  good-night. 


♦ 

[The  Report  of  this  and  the  following  Paper,  read  before  the  British  Associ  tion 
at  Bath,  Sept  1864,  has  been  unavoidably  postponed  until  this  month.] 

1.  Ok  the  Bouldeb-clay  of  East  Yorkshibe.     By  J.  Leckbnby,  F.G.S. 

rpHE  author  pointed  out  the  existence  of  the  evidence  of  glacial 
-*-  conditions  in  the  clays,  sands,  and  gravels  which  overlie  the 
Secondary  strata  of  Yorkshire  in  its  northern  and  eastern  portions, 
especially  around  Whitby  and  Scarborough,  in  the  Moorland  Valleys, 
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in  tho  neigbboarhood  of  Thirsk,  and  in  the  New  Red  Sandstone 
district  near  Ripon. 

At  Scarborough  two  well-marked  divisions  of  these  deposits  were 
shown  to  obtain ;  the  lower  consisting  of  rolled  and  often  firmlj 
compacted  gravels,  in  which  were  found  fragments  of  the  various 
granites  of  Scotland  and  Westmoreland,  •nd  of  the  hard  blue  Car- 
boniferous Limestones  of  West  Yorkshire.  Blocks  of  granite  of 
large  size  were  not  uncommonly  found  presenting  scratched  and 
grooved  surfaces ;  but,  probably  owing  to  the  softer  nature  of  the 
Secondary  strata  of  Yorkshire,  no  grooving  or  polishing  of  these 
rock-Rurfaces  could  be  found. 

Intercalated  with  these  gravels  are  irregular  beds  of  sand  ;  and 
the  whole  are  so  arranged  as  to  preclude  the  possibility  of  referring 
them  to  merely  aqueous  agency;  the  lines  of  demarcation  being 
sharply  defined,  and  the  beds  exhibiting  distinct  angles  over  which 
other  materials  are  assorted. 

The  author  described  the  upper  division  as  composed  of  uniformly 
compact  clay,  with  occasional  seams  of  pure  sand,  well  exhibited 
towards  the  northern  point  of  Filey  Bay  near  Scarborough,  where 
numerous  granite  boulders  with  glacial  markings  existed  tn  situ. 

The  entire  thickness  of  the  beds  at  Scarborough  was  stated  to  be 
not  less  than  200  feet,  which  was  probably  their  maximum  de- 
velopment. 

The  author  collected  the  following  shells  in  these  glacial  beds 
at  Scarborough  : — 

Mytilus  edulis.  Tellina  Balthica. 

C\^rina  Islandica.  T.  calcarea. 

Venus  lincta.  Mya  truncata,  var.  Uddevallensis. 

Astarte  borealis. 

Mr.  J.  Gwjn  Jeffreys  collected  in  the  Boulder-clay  at  Whitby, 
besides  those  above  numerated,  the  following  : — 

Astarte  sulcata,  var.  elliptica.  Balanus  porcatus. 

(^anlium  odule.  B.  crenatus. 

I'holas  crispata.  Lepralia. 

Alluding  to  the  absence  of  univalves,  the  smaller  number  of 
bivalves,  and  their  more  fragmentary  characters,  Mr.  Leckenby 
pointed  out  the  difference,  in  these  respects,  from  the  Caithness  beds 
described  by  Mr.  Peach  before  the  Association  in  1862,  but  which, 
from  Mr.  Peach*s  description,  resembled  in  general  features  those  of 
Yorkshire. 


2.  Ox  Changes  of  thb  Kelattye  Letel  of  Laih)  and  Sea  in  South-bastebn 
Devon  SHiHB,  in  connection  with  the  Antiquity  of  Max. 

By  W.  Penoellt,  Esq.,  F.R.S.,  F.G.S. 

T^ROM  a  careful  examination  of  the  geological  evidences  that 
-*-  can  be  studied  relative  to  changes  of  level  in  Devonshire,  Mr. 
Pengelly  was  led  to  recognize  the  following  periods  of  change  and 
their  several  results: — 1st.  A  remote  period  prior  to  the  lodgement 
of  the  gravels  now  occupying  the  valley-sloi>es  and  summits  of  the 
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lesser  bills  of  Sooth-eastem  Devonshire.  In  all  other  respects  the 
physical  characters  of  the  district  were  as  at  present. — 2nd.  This  was 
followed  by  a  subsidence,  the  entire  area  ultimately  becoming  at 
least  300  feet  lower  than  now.  During  this  depression,  marine 
gravels — not  entirely  of  immediate,  but  never  of  very  remote  deri- 
vation— accumulated  in  the  valleys  until  they  were  entirely  obliter- 
ated; the  summits  of  the  hills  were  also  covered,  and  similar 
materials  were  lodged  in  such  fissures  and  crevices  as  traversed  the 
rocks.  Dartmoor  existed  as  an  archipelago,  and  was  probably  in- 
habited by  the  Dwarf-birch  and  Willows  suitable  to  the  Arctic  or 
Sub-arctic  climate  which  then  prevailed. — 3rd.  A  slow  and  uniform 
upheaval  then  brought  up  the  entire  district  untU  it  was  no  more  than 
about  200  feet  lower  than  at  present.  During  this  movement  very 
much  of  the  gravels  previously  deposited  were  stripped  off. — 4th. 
At  this  point  the  upward  movement  was  intermitted,  and  no  further 
change  of  relative  level  occurred  for  a  very  prolonged  period. 
During  this  interval  the  breakers,  by  grinding  down  the  outcrops 
of  hard  inclined  beds  of  limestone,  produced  the  extensive  horizontal 
platforms  of  the  Torbay  district. — 6th.  To  this  succeeded  a  resump- 
tion of  the  slow  and  uniform  elevatory  movement.  The  limestone- 
terraces  first  emerged  into  dry  land ;  the  gravels  were  wholly  or 
partially  swept  out  of  the  valleys,  but  possibly,  and  at  least  in  some 
cases  probably,  still  more  slowly  than  the  district  rose;  small  patches 
of  it  were  left,  or  perhaps  re-deposited,  hA*e  and  there,  on  the  hill- 
slopes  as  they  rose  above  the  sea-level,  as,  for  example,  on  Windmill 
and  Parkham  Hills  at  Brixham,  about  50  feet  below  the  terraces 
just  mentioned.  Bovey  Plain  and  the  Brixham  Cavern,  each  50  feet 
lower  still,  at  length  became  sub-aerial,  and  gradually  the  total  ele- 
vation of  the  land  produced  by  this  second  upheaval  amounted  to 
about  125  feet.  Betula  nana  and  the  Salices  probably  took  posses- 
sion of  the  occasionally  flooded  Bovey  Plain  as  soon  as  it  was  ready 
for  their  reception,  which  could  not  have  been  earlier  than  towards 
the  close  of  this  period ;  but  the  land  was  not  yet  high  enough  for 
the  fluviatile  introduction  of  the  bone-bed  of  the  cavern. — 6th.  Again 
the  upward  movement  was  suspended  for  a  long  time,  and,  during 
the  pause,  the  breakers  planed  down  the  terrace  represented  by  the 
Koundham-head  Level. — 7th.  This  achieved,  the  district  once  more 
began  to  rise,  and  when  the  Brixham  Cavern  had  reached  an  eleva- 
tion of  not  less  than  40  feet  above  the  sea,  its  bone-bed,  with  the 
multifarious  articles  found  in  it  in  1858,  might  have  been  carried 
in ;  but,  though  it  is  apparently  impossible  to  assign  this  event  to  an 
earlier  period,  there  seems  nothing  to  prevent  its  having  belonged 
to  a  considerably  later  one.  Whenever  it  took  place,  however,  the 
bottoms  of  the  adjacent  valleys — whether  of  undisturbed  gnivel  or 
of  limestone  rock — were  not  below  the  cavern-level;  and  at  this 
height  they  must  have  remained  during  the  very  prolonged  period 
represented  by  the  deposit  in  question.  This  upheaval  increased 
the  elevation  of  the  land  by  about  45  feet,  or,  in  other  words 
brought  it  up  to  within  30  feet  of  its  present  height. — 8th.  Once 
more  the  emergence  was  suspended,  and  in  the  pause  were  produced 
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the  well-known  Raised  Beaches.  This  period,  however,  distinctly 
divides  itself  into  three :  first,  or  esrliest,  that  in  which  the  waves 
cut,  in  the  semi-crystalline  limestone  and  almost  vertical  beds  of  the 
harder  kinds  of  slate,  a  series  of  approximately  horizontal  ahelves^ 
some  of  which,  notwithstanding  their  sobsequent  waste,  are  still 
upwards  of  60  feet  broad ;  secondly,  that  of  the  accumulation  of  the 
Beaches,  which  are  made  up  of  beds  of  gravel,  succeeded  at  the 
higher  levels  by  layers  of  fine  sand,  and  in  some  cases  terminated  by 
what  appears  to  bo  blown  sand;  and,  thirdly,  that  in  which  the 
Beaches  themselves  were  cut  back  into  cliffs  and  shorn  of  much  of 
their  dimensions — 9th.  Again  the  upward  movement  was  resumed, 
and  the  entire  district  raised  to  an  elevation  of  at  least  40  feet 
greater  than  at  present.  Whether  or  not  this  was  fi^Uowed  by  an 
intermittence,  there  is  no  evidence  to  show;  nor  is  it  possible  to  say 
how  long  was  the  time  before  the  newly  emerged  district  was  occu- 
pied with  large  trees.  It  is  certain  that  during  a  vast  period,  either 
of  rest  or  of  continued  elevation,  it  was  covered  with  a  forest,  in 
which  the  Ox,  Red-deer,  Boar,  Horse,  and  Mammoth  found  food  and 
shelter,  and  the  ddbris  of  which  furnished  them  with  graves. — 10th« 
From  the  analogy  furnished  by  the  preceding  phenomena,*  it  seems 
highly  improbable  that  an  upward  movement  would  be  exchanged 
for  a  downward  one  without  an  intermediate  pause.  On  this  point, 
however,  there  appears  to  be  no  direct  evidence.  All  that  can  be 
affirmed  positively  is,  that  after  the  Forest-era  the  entire  district 
was  carried  down  from  whatever  had  been  its  previous  height  until 
the  base  of  the  forest-ground  was  not  less  than  40  feet  below  the  sea- 
level. — 11th.  Assuming  that  the  subsidence  just  mentioned  was  the 
last  movement  the  district  has  experienced,  we  are  in  possession  of 
facts  pointing  to  the  conclusion  that  the  commencement  of  the  period 
of  quiescence  which  followed  dates  far  back  from  the  present  day, 
down  to  which  it  has  continued.  No  sooner  have  the  sea  and  land 
acquired  a  new  relative  level  than  the  former  attacks  the  latter  and 
produces  a  new  line  of  cliffs  with  their  concomitant  platforms.  What- 
ever was  the  maximum  elevation  obtained  by  the  forest-area,  an 
addition  to  that  amount  must  be  made  to  the  existing  heights  of 
all  the  higher  level-deposits :  thus,  for  example,  if  the  whole  of 
Torbay  to  or  beyond  the  five-fathom  line  was  then  dry  land,  the 
Raised  Beaches,  instead  of  30,  must  have  been  70  feet  above  the 
sea-level,  and  so  on  in  all  the  other  cases.  As  the  works  of  Man 
remain  in  the  Brixham  Cave,  which  received  its  present  contents  at 
the  time  of  the  second  upheaval,  alluded  to  above,  the  human  in- 
habitants of  the  area  in  question  witnessed  an  Arctic  fiora  in  Devon- 
shire, saw  engulfed  rivers  carry  into  caverns  osseous  deposits,  and, 
in  times  much  less  ancient,  they  may  have  collected  Shell-fish  on  the 
old  sea-beaches,  now  30  feet  above  the  reach  of  the  highest  tide, 
and  hunted  the  Mammoth  in  a  forest  over  which  our  largest  ships  of 
war  now  ride  at  anchor. 
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X  Jmb  E^ux  wtcmiatm  nr  IQasv  oarrmkL  mm  la  Faaski,  commiuss  paxs  utb 

BAFFOBTS  ATBC  LA  CaDOB  Wt  LA  GfiOLOGII.      PkT  HlXU  LbCOO.  PlX>f«>«Mnr  4  U 

Faculty  dM  Seieims  d«  CUmont,  &c.    Pkris,  1864.     F]pc  362.— ^The  Minend 
Springs  of  the  Centzal  FUtean  of  F^bdm.) 

rpHIS  volmne  is  ft  sequel  to  Professor  Lecoq's  generml  work  on 
-L  minenl  spriDga^  Terj  recenilj  pablished  and  alreadj  noticed  in 
these  pages.*  It  is  an  application  of  the  principles  there  ennnciated 
to  the  case  of  Central  F^rmnce,  and  is  the  first  instalment  of  a  work 
in  preparation  hj  its  author  on  the  geological  epochs  of  AoTergne. 

In  the-  classification  of  the  mineral  waters  of  France,  M.  Lecoq, 
following  M.  DeTiUe,  adopts  a  mixed  geographical  and  chemical 
division  into  five  groups,  each  characterized  bj  the  presence  of  a 
class  of  salts.  These  groups  are  as  follows  : — 1st.  The  waters  of 
the  Central  Plateau  of  France,  where  the  bicarbonates  are  present  in 
the  proportion  of  75  per  cent.  These  waters  contain  upwards  of 
300  grains  of  solid  matter  to  the  gallon. — 2nd.  The  mineral  springs 
of  the  Alps  and  Corsica,  characterized  bj  sulphates  in  the  proportion 
of  about  43  per  cent,  but  not  containing  more  than  170  grains  to 
the  gallon. — 3rd.  The  springs  of  the  Vosges,  the  Jura,  and  the  hills 
of  the  Upper  Saone.  These  contain  67  per  cent,  of  chlondes,  and 
240  grains  to  the  gallon. — 4th.  Those  of  the  Ardennes  and  Hainault, 
characterized  both  by  biearbomaies  and  chlorides.  The  first  are  in 
the  ratio  of  49  per  cent,  and  the  others  43.  The  solids  are  about 
105  grains  per  gallon.— 5th.  The  springs  of  the  North-west  Plateau, 
or  Brittanj^  containing  about  30  per  cent,  of  sulphates^  38  per  cent. 
of  bicarbonates,  and  23  per  cent,  of  chlorides  ;  but  the  whole  solid 
contents  are  not  more  than  40  grains  per  gallon. 

Locallj  M.  Lecoq  establishes  fifteen  groups  of  springs — seven  in 
the  department  of  Puj-de-D6me,  the  rest  in  adjacent  departments. 
The  former  are  the  more  generally  known,  and  the  more  intort* sting 
in  a  geological  sense.  Of  its  seven  groups,  that  of  Mont  Dore  is 
the  first  considered.  Mont  Dore  consists  of  a  mass  of  volcanic 
rock,  nearly  3,000  feet  thick  in  places,  and  situated  on  a  granitic 
plateau.*  Fissures  have  been  formed  in  this  erupted  mass  after 
cooling  dblocations  have  taken  place,  and  mineral  springs  rise  in 
the  long  valleys  of  Mont  Dore  and  Chaudcfour,  radiating  from  the 
centre  of  the  mountain-group.  In  the  Mont-Dore  Valley  (Dordoghe) 
are  several  groups  issuing  from  trachyte.  In  the  Chaudcfour  they 
are  from  crevices  in  the  granite. 

In  the  upper  part  of  the  valley  of  the  Dordogne  is  the  spring 
called  la  Cheminee  du  Diable  (the  DeviFs  Chimney).  It  is  situated 
at  the  foot  of  the  Pic  de  Sancy,  and  is  not  very  accessible.  It  is 
singular  to  see  a  deposit  of  iron  and  limestone  amidst  trachyte. 
The  minerals  have  been  left  behind  by  the  spring,  which  is  now 
small  and  cold.  M.  Lecoq  believes  that  the  carbonate  of  limo  comes 
in  this  case  from  beneath  the  granite  underlying  the  trachyte. 
Several  adjacent  springs  are  ferruginous. 

The  Mont-Dare  springs  may  be  regarded  as  seven  in  numl>er,  but 
each  includes  a  small  group.     Their  temperature  varies  from  108^ 

»  See  GiOL.  Mao.,  Vol  II.  pp.  115  and  164. 

t  The  highest  point  of  the  Pic  de  Sancj  is  6,130  feet  above  the  sea. 
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F.  to  113®  F.     Some  yield  very  small  quantities  of  water,  and  their 
total  yield  is  about  48  gallons  per  minute.     The  water  issues  clear, 
and  slightly  acidulous,  and  becomes  cloudy  on  exposure  to  the  air. 
Carbonic  acid  gas  is  emitted  with  the  water,  the  quantity  varying 
with  the  weather  and  in  the  different  springs.     One  spring  much 
colder  than  the  rest  yields  a  much  larger  quantity  of  gas  than  the 
others.     Nitrogen  and  a  little  oxygen  are  also  given  off.     The  com- 
position of  the  waters  is  very  complex,  including  bicarbonate  of 
soda,  potash,  lime,  lithia,  magnesia,  manganese,  protoxide  of  iron, 
rubidium,  and  caesium  ;*  chloride,  iodide,  and  fluoride  of  sodium; 
sulphate,  arseniate,  and  borate  of  soda ;  silica,  alumina,  and  a  trace 
of  bituminous  organic  matter. 

M.  Lecoq,  wiih  good  reason,  attaches  much  importance  to  the 
mineral  deposits  in  the  neighbourhood  of  springs.  In  those  of  Mont 
Dore  ho  finds  traces  of  iodine  ;  and  Berthier  has  alluded  to  phos- 
phorus and  fluorine.  A  considerable  mass  of  resinous  quartz  was 
destroyed  in  building  the  thermal  establishment.  It  contained  sili- 
citied  wood.  It  is  thought  that  the  quantity  of  silica  in  the  water 
diminislies. 

A  tufaceous  deposit  on  the  banks  of  the  Dordogne,  about  1^  mile 
below  Mont  Dore,  marks  tlie  springs  of  the  CompUsade,  They  are 
three  in  number,  issuing  from  trachyte,  and  flowing  over  travertin. 
Two  arc  cold,  and  one  is  warm,  the  latter  depositing  silica.  About 
2^  miles  beyond,  out  of  fissures  in  granite  and  trachytic  tufa,  rise 
the  springs  of  La  Bourboule.  They  are  seven  in  number,  yielding 
about  six  gallons  per  minute,  the  temperature  high  but  variable, 
sometimes  nearly  130°  F.  They  yield  chiefly  common  salt  and 
bicarbonate  of  soda.  They  also  show  traces  of  the  chlorides  of 
litliium  and  the  new  metals,  phosphate  and  arseniate  of  soda,  iodide 
and  bromide  of  sodium.  A  slight  odour  of  sulphuretted  hydrogen  is 
noticed  at  the  springs,  and  they  have  a  distinctly  acid  and  salt  taste. 

In  the  valley  of  Chaudefour  are  a  number  of  small  mineral  springs, 
some  warm  and  some  cold.  They  are  for  the  most  part  chalybeate. 
They  yield,  on  the  whole,  about  60  gallons  per  minute.  The  new 
metuls  have  not  been  detected  in  them;  but  they  contain  iodine, 
bromine,  arsenic,  phosphorus,  and  a  calculable  percentage  of  sulphate 
of  strontia.  All  yield  carbonic  acid  gas.  A  large  deposit  of  car- 
bonate of  lime  is  obtained  from  the  waters  of  St.  Nectaire,  and 
advantage  is  taken  of  this  in  the  manufacture  of  natural  cameos 
resembling  those  of  Tuscany. 

In  traversing  the  granite,  these  mineral  waters  change  and  de- 
compose the  felspar,  and  cause  the  rock  to  disintegrate,  while  occa- 
sionally crystals  of  arragonite  are  deposited  in  the  crevices  and 
fissures  of  the  rock. 

The  second  division  of  the  mineral  springs  of  the  district  in- 
cludes a  number  of  outlying  groups.  Of  those  on  the  banks  of 
the  Allier,  one  {Saut  du  Loup)  is  intermittent;  others  (iVoiteWf, 
Coudes)  rise  through  large  masses  of  travertin  ;  another  ( Tarn- 
bovr,  the  Drum)  issues  with  a  rumbling   noise  ;  others  (fiV.  Mar* 

*  It  is  from  tho  mot  her- water  derived  from  evaporating  200  litTCS  (17  galloos) 
of  water,  that  those  metals  and  lithia  have  been  determined. 
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gueriie)  are  warm  (90^  F.),  and  contain  mncb  carbonate  of 
limev  with  bicarbonate  of  soda,  common  salt,  and  various  other  salts, 
to  the  extent  of  600  grains  to  the  gallon.  One  of  the  number 
( St.  MarHal)  yields  as  much  as  470  grains  of  salt  to  the  gallon,  and 
rises  through  a  mass  of  travertin  2,000  feet  in  diameter,  and  nearly 
7  feet  thick.  More  than  one  human  skeleton  has  been  found 
in  this  mass.  This  is  the  more  remarkable,  as  these  waters  now 
deposit  but  little  carbonate  of  lime.  The  celebrated  springs  of 
Vichy  belong  to  this  group.  They  are  situated  in  an  alluvial  basin 
in  Tertiary  deposits  of  small  thickness,  resting  oii  Primary  rocks. 
The  whole  is  permeated  by  the  mineral  waters  which  probably  issue 
from  the  granite.  Springs  have  been  obtained  from  artificial  borings, 
in  addition  to  those  that  rise  from  natural  crevices.  There  are  now 
thirteen  natural  springs  and  three  borings.  The  temperature  is 
exceedingly  variable  (from  54**  to  111**  F.).  The  volume  of  water 
issuing  is  also  variable,  but  the  total  is  not  estimated  at  more  than 
65  gallons  per  minute.  Some  of  the  springs  are  intermittent. 
Carbonic  acid  gas  issues  from  the  water  of  some  of  the  springs  with 
great  violence,  but  this  is  somewhat  marked  by  a  peculiar  and 
rather  bituminous  odour  derived  from  organic  matter.  Nearly 
500  grains  of  carbonic  acid  by  weight  are  contained  in  a  gallon  of 
Vichy  water  from  some  of  the  springs,  and  about  300  grains  of  solid 
bases.  Of  free  carbonic  acid  gas  there  are  from  70  to  200  grains 
per  gallon.  There  are  bicarbonates  of  soda  (in  large  quantity), 
potash,  magnesia,  strontian,  lime,  protoxide  of  iron,  and  protoxide 
of  manganese  ;  sulphate,  phosphate,  arseniate  and  borate  of  soda ; 
cblorido  of  sodium,  and  silica.  Traces  of  lithia,  iodine,  and  bromine 
have  also  been  recognized.  The  quantity  of  carbonic  acid  issuing 
from  these  waters  of  Vichy  is  so  large,  as  to  suggest  to  M.  Lecoq  tho 
presence  of  ^rge  deposits  of  carbon  or  of  solid  carbonic  acid  in  the 
interior  of  the  earth.  The  albuminoua  matter  present  is  also  very 
remarkabh',  as  it  presents  analogies  with  the  vegetable  kingdom  in 
its  green  colour,  and  with  the  animal  kingdom  in  its  nature.  On 
exposure  it  becomes  fetid,  but  does  not  yield  animalcules.  The 
quantity  of  soluble  bicarbonate  of  soda  that  issues  from  the  Vichy 
springs  and  runs  away  into  the  AUier,  and  so  to  the  ocean,  amounts 
to  nearly  1,400  tons  per  annum.  The  quantity  of  insoluble  matter  is 
much  smaller  (amounting  to  about  100  tons  per  annum).  This  has 
formed  a  deposit  in  the  Vichy  basin  estimated  to  amount  to  not  less 
than  3,000,000  tons.  At  the  present  rate  of  deposit,  it  would  take 
upwards  of  30,000  years  to  form  such  a  mass.  This  is  a  long  period 
for  contemporary  deposits.  All  the  Vichy  waters,  however,  tend  to 
choke  up  their  outlets,  and  the  issue  of  the  water  may  formerly 
have  been  much  larger  than  it  is  now. 

Near  Clermont  are  some  remarkable  springs.  Those  of  Royat, 
three  in  number,  pass  through  Tertiary  sandstones  and  travertins. 
Their  temperature  varies  from  86°  to  95°  F.  They  yield  much 
nitrogen.  They  contain  chiefly  the  bicarbonates  of  soda,  lime, 
magnesia,  and  potash,  and  common  salt,  but  also  sulphate,  phosphate 
and  arseniate  of  soda,  and  chloride,  iodide^  and  bromide  of  sodium 
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The  deposits  choking  up  the  issue  of  the  water  arc  verj  extenaivey 
and  of  great  thickness. 

Most  of  the  Clermont  springs  rise  to  the  west  and  north-west  of 
the  town.  They  are  sixteen  in  number,  and  compose  four  groups. 
Some  are  artificial  borings.  One  group — that  of  St.  Alyr — is  re- 
markable for  the  beautiful  incrustations  produced  by  its  waters.  All 
have  deposited  enormous  quantities  of  travertin.  A  natural  bridge 
and  aqueduct  of  travertin,  nearly  300  feet  in  total  length  and  16 
feet  wide,  is  an  interesting  example  of  the  nature  of  this  deposit. 
It  has  been  about  four  centuries  in  forming.  The  St.  Alyr  deposits 
are  interesting  in  a  mineralogical  sense,  owing  partly  to  their  con- 
dition, and  partly  to  the  banded  structure  of  the  carbonate  of  lime, 
more  or  less  coloured  by  iron  oxide.  There  is  also  a  curious  rock, 
consisting  of  a  very  hard  conglomerate  with  a  calcareous  cement, 
combining  an  infinity  of  minute  water-worn  grains  and  pebbles  of 
quartz,  pozzuolaua,  fragments  of  basalt,  and  scoriae.  The  composition 
of  the  older  travertin  seems  different  from  that  of  the  modern  de- 
posits.    The  former  yields  the  following  analysis  : — 

Water 0-800 

Carbonate  of  lime 40*224 

Carbouatc  of  magnesia 26*800 

Carbonate  of  etrontian 0*04«S 

I^eroxido  of  iron 0*200 

Sulphate  of  lime 6*.382 

Sub-phosphate  of  alumina 4*0WJ 

Phosphate  of  manganese 0*400 

C'renate  and  apocrenate  of  iron           ....  5*000 

Organic  matter  not  nitrogenized         ....  1*200 

Silica 9-780 

Loss OOlo 

100*000 
The  more  modern  rock  give*  only  a  trace  of  carbonate  of  strontia, 
32  per  cent,  of  carbonate  of  lime,  and  9  per  cent,  of  sulphate  of  lime. 

Besides  these  there  are  many  other  springs  in  the  valley  of  the 
Limagne,  generally  issuing  from  minute  transverse  fissures  in  the 
granite.  The  total  quantity  of  water  is  large,  but  most  of  the 
separate  springs  are  very  small.  Arsenic  has  beefi  detected  in  them. 
Bromine  and  iodine,  phosphorus  and  strontian,  have  also  been 
found.  There  are  considerable  masses  of  travertin  in  their  imme- 
diate vicinity. 

On  the  banks  of  the  Sioule  there  are  numerous  groups  of  springs, 
of  which  those  of  Chateauneuf  are  the  most  important.  Some  are 
cold,  and  several  are  warm.  Neutral  bicarbonates  are  the  chief 
contents.  The  waters  being  immediately  mixed  with  those  of  the 
river,  there  is  no  opportunity  of  forming  deposits. 

A  number  of  other  springs  are  described  by  M.  Lecoq  in  various 
parts  of  the  Puy-de-D6me.  Some  few  are  sulphurous,  but  most  of 
them  yield  large  quantities  of  carbonic  acid  gas  and  sub-carbonates. 
The  Puy  de  la  Poix  yields  a  considerable  quantity  of  bitumen,  espe- 
cially in  winter.  It  is  estimated  that  at  least  150  kilometres  of 
this  substance  is  thrown  out  with  the  water  every  year,  and  being 
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indeBtmctible,  it  ftcemniilates  in  little  hillocks.  It  has  been  re* 
iBU-ked  that  bitomen  is  eomnion  in  the  schists  of  Auvei^ne. 

In  the  department  of  Cantal  there  are  no  less  than  108  mineral 
springs,  83  issuing  from  granite  and  other  crystalline  metamorphic 
rocks,  and  16  from  volcanic  rocks.  They  chiefly  emerge  in  valleys. 
Of  some  of  these  the  temperature  is  very  high,  but  not  constant. 
The  Chandesaigues  spring!^,  for  example,  not  only  vary  from  time  to 
time,  but  seem  permanently  hotter  now  than  formerly.  The  spring 
of  Par  in  1771  was  described  as  having  a  temperature  of  167^  F. ; 
and  in  1828,  177]^  F.  Others  are  lower,  but  all  are  very  hot.  The 
quantity  of  water  issuing  is  large,  and  the  whole  neighbourhood 
around  feels  the  efieet.  The  hot  water  is  used  for  various  econo- 
mical purposes,  amongst  others  for  warming  the  houses.  It  is  cal- 
culated that  the  quantity  of  heat  liberated  e-ach  day  by  these  waters 
is  equivalent  to  the  consumption  of  about  six  tons  of  coal.  Although 
flo  hot,  the  waters  of  Chandesaigues  are  not  rich  in  salts  and  other 
minerals. 

While  the  springs  of  Par  have  increased  in  temperature  since 
1788,  those  of  NcrU  on  the  AUier  have  greatly  cooled.  The  spring 
Grand'Pkits  has  lowered  from  172^  F.  to  ]26j^  F.,  and  the  Putts  de 
la  Croix  from  167'*  F.  to  12o°  F.;  the  lowering  not  having  been 
gradual,  but  by  jumps.  The  great  earthquake  of  Lisbon  (1775)  pro- 
duced very  marked  effects  on  this  spring.  In  solid  contents  the 
Neris  water  is  not  remarkable,  but  it  is  unusually  rich  in  organic 
matter,  and  a  peculiar  growth  of  Confervit  takes  place  very  rapidly 
sSier  the  water  reaches  the  surface. 

We  have  given  this  very  brief  abstract  of  the  contentit  of  M. 
Lecoq's  very  elaborat«  volume,  in  order  that  our  readers  may 
form  some  notion  of  the  extent  of  material  accumulated.  Nonrly 
300  springs  are  described,  and  some  account  given  of  each,  in> 
eluding  in  most  cases  the  volume  of  water,  the  temperature,  and  the 
contents  as  determined  by  analysis.  It  would  be  unfair  not  to 
recognize  the  great  labour  and  care  that  have  been  taken,  though  one 
would  have  been  glad  of  some  general  r^sumf  rendering  the  facts 
more  generally  manageable.  M.  Lecoq  bears  constantly  in  mind  his 
theory  of  the  origin  of  mineral  springs ;  but  this  does  not  prevent 
him  from  putting  forward  honestly  the  whole  of  the  evidonce  that 
exists  in  the  case  of  the  springs  ho  professes  to  describe.  His  work 
must  always  be  valuable  as  a  book  of  reference. — D.  T.  A. 


1.  TuE  Water-supply  of  the  Permian  Rocks  of  Durham.* 

On  the  Maoxbsian  Ltmestonb  of  Durham.    Ky  MrsHW.  Daolxsh  and  FoRsnca. 

British  Assoc  R^^port,  18G3,  p.  726. 

Water-supply. — The  hydrology  of  the  Magnesian  Limestone  and 
the  Red  Sandstone   beneath  it  is  first   discussed  ;   and  there  aro 


*  See  Geological  Maoazinb,  Vol.  IX.  p.  20. 
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few  formations  in  British  geology  the  water-bearing  properties  of 
which  are  so  remarkable.  Previous  to  1818,  when  the  Darham 
Coal-measures  were  wrought  only  to  the  west  of  the  Magnesian 
Limestone,  the  quantity  of  water  in  that  rock  and  the  underlying 
'  Lower  Red  Sandstone '  does  not  seem  to  have  been  suspected ;  but 
in  the  first  attempt  to  win  coal  below  the  limestone,  near  Hetton-le- 
Holc,  such  immense  bodies  of  water  were  encountered  on  reaching 
the  '  Lower  Hed  Sandstone,'  that  the  shaft  had  to  be  abandoned. 
The  skill  of  the  northern  engineers,  of  course,  ultimately  prevailed, 
both  here,  and  where  other  pits  were  subsequently  put  down,  but 
only  after  severe  struggles,— a  first  and  second  shaft  having  some* 
times  to  be  given  up  as  failures  before  the  Coal-measures  could  be 
reached  ;  and  1,000,  2,000,  and  even  10,000  gallons  of  water  a 
minute  had  sometimes  to  be  pumped  from  the  shafts  in  order  that 
the  sinkers  might  work. 

But  what  is  so  great  an  evil  and  such  a  source  of  expense  to  the 
coal-owner  has  been  turned,  to  a  great  good,  and  a  source  of  wealth, 
to  the  inhabitants  and  capitalists  of  the  district;  for,  availing  them- 
selves of  the  knowledge  so  dearly  bought  by  the  former,  the  latter 
have  sunk  deep  wells  to  these  subterranean  reservoirs,  and  so 
obtained  a  plentiful  supply  of  pure  water.  The  towns  of  Sunder- 
land, South  Shields,  Jarrow,  and  Seaham,  besides  numerous  Tillages, 
are  all  furnished  with  water  in  this  manner.  The  aggregate  supply 
at  these  places,  combined  with  the  quantity  taken  from  the  same 
sources  by  private  wells,  is  probably  at  the  present  time  very  little 
under  5,000,000  gallons  daily. 

The  water  is  usually  met  with  in  the  form  of  powerful  feeders  ; — 
a  feeder  being  a  johit  or  fissure  filled  with  water.  Messrs.  Daglish 
and  Forster  suppose  that  a  very  slight  supply  is  derived  from  the 
percolation  of  water  through  the  mass  of  the  rock  itself;  and  this 
undoubtedly  holds  good,  as  the  question  is  practically  viewed  by 
them.  But  there  is  just  as  little  doubt  that  water  percolates  more 
or  less  the  whole  mass  of  the  Magnesian  Limestone  and  the  under- 
lying Sandstone,  and  that  below  the  water-level  these  deposits  are 
kept  thoroughly  saturated  according  to  their  capacities  of  saturation. 
The  capacity  of  these  rocks  for  retaining  water  varies.  Some  of 
the  crystalline  varieties  of  the  limestone  absorb  very  little.  Others, 
less  crystalline  in  character,  hold  3-45,  60,  13' 13,  14*87,  and  even 
17*0  lbs.  of  water  to  the  cubic  foot.  The  sandstone  varies  less  in 
this  respect;  10  lbs.  of  water  (or  a  gallon)  to  the  cubic  foot  being 
about  its  usual  point  of  saturation.  With  the  lower  strata  of  the 
limestone  and  the  sandstone  thus  saturated,  all  cavities  and  empty 
spaces  in  their  mass  naturally  become  filled  with  water.  Open 
joints  and  fissures,  of  which  there  are  many,  more  especially  serve 
as  receptacles  for  it ;  and  from  their  wide  ramifications  they  form 
great  subterranean  reservoirs  ready  for  the  use  of  man — or  for  his 
annoyance,  as  the  case  may  be.  They,  moreover,  not  only  serve  as 
natural  reservoirs,  but  also,  from  the  extensive  areas  offered  by  their 
walls  as  surfaces  of  collection,  as  a  means  for  the  rapid  accumulation 
of  supplies  from  the  main  stores  of  water  held  in  the  mass  of  the 
rock. 
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Near  the  sea,  the  level  of  the  water  in  the  Mflgnesian  Limestone 
agrees,  as  usual,  with  the  level  of  the  sea.  Farther  inland  the 
saturation-line  rises,  until,  at  a  distance  of  four  miles  from  the  coast, 
it  reaches  a  point  of  180  feet  above  sea-level.  A  slight  variation  in 
the  level  is  also  to  be  observed  near  the  outcrop  of  the  limestone  and 
underlying  sandstone  in  different  seasons  of  the  year  or  states  of  the 
weather. 

As  the  area  of  distribution  of  the  water-bearing  strata  of  the  dis- 
trict in  question  is  comparatively  limited,  being  little  more  than  fifty 
square  miles,  it  becomes  a  question  of  some  importance  whether  it 
can  long  sustain  a  demand  so  largo  without  showing  indications  of 
its  powers  being  overtaxed.  There  does  not  appear,  however,  any 
reason  for  supposing  that  the  demand  as  yet  exceeds  the  power  of 
supply  ;  for  the  water-level  has  not  fallen  in  the  least,  it  being  the 
same  now  in  wells  made  fifteen  years  ago  as  when  they  were  first 
sunk ;  but  whether  the  demand  could  be  much  increased  without 
exceeding  the  supply,  is  a  point  as  yet  unproved.  If  the  chief  source 
of  the  supply  is  the  rainfall  on  the  Magnesian  Limestone  plateau,  as 
we  believe  it  to  be — assisted  perhaps,  as  suggested  by  the  authors,  by 
the  leakage  of  brooks  and  rivers, — it  is  doubtful  whether  any  great 
addition  to  the  present  demand  would  not  attain  or  exceed  the 
maximum  of  the  supply.  Such  an  event  would,  of  course,  very  soon 
indicate  itself  on  the  land -side  of  the  plateau  by  a  falling  of  the 
water-level  ;  while  along  the  sea-board,  where  the  water-level  is  co- 
incident with  the  mean  level  of  the  sea,  it  would  most  likely  first  be 
made  evident  by  the  wells  becoming  brackish  from  the  infiltration  of 
salt  water. 

After  the  Permian  rocks  are  pierced  and  the  Coal-measures  fairly 
entered,  very  little  fresh  water  is  met  with.  The  authors  point  out 
that  in  the  deep  pits  near  the  sea-coast,  the  water,  below  a  certain 
depth,  is  invariably  saline,  though  not  in  an  equal  degree, — the 
salinity  increasing  with  the  depth,  until  the  water  attains  the  specific 
gravity  of  the  sea.  In  other  parts  of  the  Coal-field,  as  at  Lambton, 
Birtley,  Walker,  Framwellgate,  &c.,  saline  springs  occur,  occasionally 
coming  to  the  surface;  and  some  have  been  used  for  the  manufacture 
of  salt.  These  the  authors  are  disposed  to  look  upon  as  entirely 
different  in  character  from  those  first  mentioned. 


2.  VoGT  ON  THE  Antiquity  of  Man. 

Lecturbs  ox  jVIan;  hih  Place  in  Creation,  and  in  the  History  of  the 
Earth.  By  Dr.  Carl  Vikjt,  Prof.  Nat.  Hist.  Univ.  Geni^viu  Edit^ul  by 
James  Hunt,  Ph.  D.,  F.S.A.,  F.R.S.L. — London  :  Longmans  (for  the  Antliropo- 
logical  Society).     8vo.    Pp.  475,  with  130  Illustrations. 

A  N  English  version  of  one  of  the  most  important  works  bearing 
-^^  on  the  History  and  Antiquity  of  Early  Man  which  has  yet 
been  issued  on  the  Continent  is  now  before  us,  and  we  hasten  to  lay 
before  the  readers  of  the  Geological  Magazine  some  of  the  sub- 
jects in  which  the  author  touches  on  the  various  points  connected 
with  *  Tertiary  '  Geology.  We  may  remark,  that  the  greatest  portion 
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of  the  work  is  devoted  to  the  discussion  of  topics  relating  to  the 
questions  of  modem  anthropology,  in  which  the  author,  with  great 
boldness,  advocates  the  theory  of  man's  descent  from  several  species 
of  fossil  ape.  Most  of  the  points  which  bear  on  the  early  history  of 
man,  and  on  his  relations  with  the  lower  animals,  are  discussed  in 
detail.  Many  passages  of  this  otherwise  learned  work  reflect  a 
spirit  which  is  very  painful  to  witness  in  the  writings  of  a  student 
of  inductive  science.  Our  author  delights  throughout  the  work,  on 
every  occasion  in  which  a  triumphant  argument  can  be  clinched  by 
him,  and  at  the  more  frequent  times  when  the  concealment  of  his 
own  scientific  eiTor  becomes  imperatively  necessary^  to  adopt  a  style 
of  argument  which  chiefly  consists  in  the  employment  of  an  ironical 
jeer,  or  a  harsh  expression,  against  those  scientific  men  whose  opinions 
may  differ  from  his  own.  We  regret  to  see  this  tone  pervading  the 
whole  of  Prof.  Vogt's  work,  whilst  we  admit  that  his  writings 
justify  the  assertion,  that  there  is  no  one  in  the  world  so  illiberal  as 
tlie  advocate  of  self-called  *  liberal '  scientific  opinions. 

The  tenth  and  eleventh  chapters  are  those  which  are  especially 
devoted  to  the  evidences  of  early  man  from  the  drift-  and  cave- 
deposits.  It  is  to  the  eleventh  chapter  that  we  shall  particularly 
direct  our  readers'  attention.  The  author  commences  by  avowing 
that,  like  most  geologists  of  the  past  generation,  he  was  an  advocate 
of  the  theory  of  successive  creations  of  various  animals,  which  were 
destroyed  one  after  the  other,  by  periodical  cataclysms.  The  fur- 
ther investigations  into  which  he  was  led,  however,  induced  him  to 
abandon  the  opinions  of  his  youtli,  and  to  admit  that  infinitely  long 
periods  of  time,  coupled  with  the  influence  of  apparently  small 
forces,  have  gradually  produced  the  changes  of  the  world*s  life- 
scene.  Having,  like  many  others,  thus  developed  from  a  catastro- 
phist  into  a  uniformitnrian.  Prof.  Vogt  applies  the  latter  mode  of 
reasoning  to  the  investigation  of  the  Diluvial  epoch  of  Europe. 

He  considers  that  the  climate  at  the  end  of  the  Tertiary  period  was 
probably  warmer  than  at  the  present  day.  The  discovery  of  human 
remains  in  the  Tertiary  strata,  in  accordance  with  the  views  of  M. 
Desnoyers,  is  considered  by  Vogt  as  highly  probable,  as  there  are  no 
suflicient  reasons  against  the  assumption  that  man  '  may '  (sic) '  have 
lived  in  the  Tertiary  period  in  countries  inhabited  by  elephants,  rhino- 
ceroses, oxen,  horses,  and  apes.  Generally  speaking,  however,  man 
has  only  appeared  in  Europe  and  North  America  during  the  so-called 
Diluvial,  Post-pliocene,  or  Quaternary  period.  The  word  *  Post-ter- 
tiary *  is  never  employed  by  Vogt.  This  period,  however,  being  demon- 
strably proved  to  be  one  of  extreme  cold,  is  contrasted  with  the  one 
immediately  preceding  it,  and  the  question  propounded  for  solution — 
Did  Man  exist  in  France,  Belgium,  and  England  before  or  after  this 
Glacial  period?  The  chief  interest  in  the  supposition  rests  on  the 
assumption,  that  if  Man  had  existed  prior  to  this  great  event,  the 
Gla<'ial  period  may  have  put  a  stop  to  his  existence  in  these  countries. 
He  then  reviews  the  stratigraphical  evidence.  Taking  the  glacial 
loam,  or  Boulder-clay,  as  it  exists  in  Scandinavia,  North  America, 
England,  and  the  Alps^  as  a  starting-point,  we  find  few  deposits 
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which  lie  helow  it,  and  which  are  subsequent  to  the  deposition  of  the 
Tertiary  beds.  The  crag-deposits  of  EDgUnd  and  the  fores t-l»ed  of 
Cromer  are  giren  as  examples,  and  great  stress  is  laid  bj  Vogt  on  the 
presence  of  recent  species  of  Mammalia,  and  of  plants  identical  with 
those  foond  in  post-glacial  deposits  in  the  forest -bed. 

In  Switzerland  we  have  lowest  of  all  the  glacial  loam,  thex^  con- 
sisting of  a  more  or  less  grey  or  bluish  unst ratified  dar,  containing 
boulders.     The  large  angular  erratics  of  the  Jura,  at  a  height  of 
1,600  metres  above  the  sea,  hare  been  dep(»sited  bj  the  same  action 
as  the  loam,  and  both  form  the  limit  of  the  greatest  expansion  of 
the  Swiss  glaciers.     Above  this  glacial  claj  there  exist  considerable 
beds  of  pebbles,  gravel,  and  sand,  fir  ml  j  cemented  together  by  the 
infiltration  of  lime.     Some  of  these  pebbles  are  as  large  as  a  man's 
head,  and  none  exhibit  grooves  or  striae :  they  are  merely  rounded 
by  the  action  of  water.     These  could  only  have  been  deposited  after 
the  retrtrat  of  the  glaciers  towards  the  Alps.     Prof.  Vogt  considers 
that  the  retreat  of  these  glaciers  must  have  been  a  very  complicated 
phenomenon,  as  the  general  features  of  the  country  existed  then  as 
at  presenL     He  denies  the  theory  that  the  glaciers,  at  the  period  of 
their  greate^^t  extent,  scooped  out  valleys  and  lake- basins  in  the  soft 
Molasse,  and  considers  that  the  glaciers  remained  for  a  long  period 
in  the  valleys  and  basins,  from  which  they  srnt  forth  branches  be- 
tween the  molasse-hills  already  free  fr(»m  ice.     Traces  of  this  action 
are  seen  in  numerous  terminal  moraines,  which  testify  to  the  pre- 
servation of  the  glaciers  in  the  lake-basins  and  deeper  valleys.     A 
further  retreat  took  place  after  the  stoppajre,  which  is  indicated  by 
the  numerous  moraines  which  correspond  with  the  alluvial  terraces 
on  the  plains.     Each  of  these  stoppages  may  have  continued  for  a 
long    time;    but    throughout  the  whole  period  during  which    the 
glaciers   retired,    the   formation    of  glacial    clay,    alluvium,    rolled 
pebbles,  and  the  transportation  of  l»oulders,  continued  without  in- 
terruption.    He  quotes   the  authority  of  Desor  in    favour  of  this 
theory,  and  against  that  adopted  by  Morlot,   Collonib,  and  many 
English  authors.     Admitting  the  fact  that  the  old  alluvium  ever\'- 
where  overlies  the  boulder-clay,  he  considers  it  to  be  equally  without 
doubt,  that  above  this  old  alluvium  lie  angular  blocks  intermingled 
with  glacial  clay  and  recent  alluvium.     He  points  out  that  the  stra- 
tification of  the  terminal  moraines  above  and  below  the  old  alluvium 
is  nowhere  demonstrated,  and  assumes  that  those  blocks  which  rest 
upon  the  old  alluvium  have  not  been  transported  by  glaciers,  but 
by  ice-blocks.    A  glacier  of  several  thousand  feet  in  thickness  would 
have  scooped  the  soil  rather  deep,  whilst  the  extremity  of  a  glacier 
scarcely  100  feet   thick    might  pass  over  a  gravelly  soil   without 
digging  deeply  therein.     The  lignile-beds  and  peat-bc^gs  of  Switzer- 
land are  referred  to  as  exam[»les  of  deposits  which  have  been  over- 
whelmed and  compressed  l»y  enormous  masses  of  drift.     It  is  probable 
that  at  least  before  the  commencement  of  the  Glacial  period,  if  not 
immediately  after  it,  England,  the  North  of  Europe,  Denmark,  and 
Isoi'way  were    connected,  whilst  large  districts  to    the   east  were 
under  water.      >Vhcn  the  northern  cold   increased,  the  northern 
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population  retreated  southward^  as  is  shown  by  the  shells  ionnd  in-  the 
German  Ocean  and  the  Baltic.  When  the  cold  became  less  intense, 
it  returned  towards  the  north.  Such  physical  changes,  producing 
immigrations  and  emigrations,  require  much  time  :  only  a  long  series 
of  centuries,  the  number  of  which  can  scarcely  be  estimated,  could 
have  been  snfficient.  He  gives  a  minute  description  of  the  coal-beds 
of  Eastern  Switzerland,  some  of  which  Prof.  Heer  estimates  to  have 
required  a  period  of  9,600  years  for  their  deposition.  They  contain 
freshwater  snails  of  living  species,  the  elytra  of  small  marsh- 
beetles,  and  remains  of  Elephas  antiguus  and  Rhinoceros  leptorhinut. 
These  coal-beds  were  formed  upon  the  glacial  clay  immediately  after 
the  retreat  of  the  glaciers ;  they  were  then  covered  by  the  alluvium : 
whence  he  draws  the  consequence  that  the  beds  in  which  Elephas 
primigeniua  and  Rhinoceros  tichorhinus  occur  are  somewhat  later 
than  the  slate-coal  beds. 

Greenland,  a  continent  not  less  In  extent  than  the  whole  Scan- 
dinavian peninsula,  is  covered  with  an  ice-crust  1,000  feet  thick, 
moving  from  the  interior  towards  the  west  coast.  It  there  breaks 
up  to  form  the  icebergs  which  cover  the  Northern  Atlantic,  ulti- 
mately melt,  and  leave  their  freight  on  the  bottom  of  the  sea.  He 
considers  that  tlie  same  occurred  in  Norway,  Sweden,  and  Finland, 
where  the  sea  gradually  rose,  the  land  became  warmer,  the  ice- 
shroud  melted,  and  the  ice  was  left  in  the  valleys,  between  the 
pinnacles  of  land  that  then  showed  themselves.  The  sea  rose  about 
600  feet,  as  we  find  up  to  this  height  deposits  of  extinct  Arctic 
mollusca.  The  melting  ice  produced  large  streams,  which  formed 
lakes,  and  deposited  the  finer  materials  transported  by  them,  as  loam, 
marl,  and  san<l-clay.  Erratic  blocks  were  brought  down  by  the 
glaciers,  and  these  were  deposited  on  the  banks.  This  theory  is 
supported  by  the  researches  of  Kjerulf,  Sars,  and  Lov^n ;  and  ana- 
logous phenomena  are  exhibited  in  England,  Switzerland,  North 
America,  and  eUewhere.  Prof.Vugt  is  led  to  the  inference  that 
the  Diluvial  period  lasted  an  incalculably  long  time,  during  which 
there  was  much  elevation  and  subsidence  in  land  and  sea,  and  many 
mutations  of  species  of  plants  and  animals. 

We  copy  the  table  on  opposite  page  from  Professor  Vogt's  work. 

That  Man  appeared  in  our  hemisphere  only  in  the  course  of  the 
Diluvial   period.   Prof.  Vogt   considers    to    be    an    admitted   fact. 
Whether,  however,  he   appeared   before   or  after  the  last  glacial 
extension  on  our  continent,  is  still  an  open  question.     After  careful 
examination,  Prof.  Vogt  arrives  at  the  opinion  that  the  apparition 
of  Man  in  Europe  is  posterior  in  date  to  that  of  the  formation  of  the 
Boulder-clay.     He  is  willing  to  accept  a  higher  antiquity  of  Man, 
should  his  remains  be  hereafter  found  either  under  the  glacial  clay, 
or  under  undisturbed  Tertiary  beds.     He  approves  strongly  the  cal- 
culations of  Dr.  Bennet  Dowler,  according  to  which  the  age  of  the 
delta  of  the  Mississippi  Valley  is  estimated  at  57,500  years,  and 
quotes  the  discovery  of  burnt  brick  and  pottery  at  the  foot  of  the 
statue  of  Eamoses  as  a  proof  of  the  high  antiquity  of  certain  Nile 
deposits.     English  geologists,  who  have  already  had  frequent  oppor- 
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tiinities  of  criticizing  these  alleged  discoveries  in  detail,  will  probably 
not  coincide  with  Prof.  Vogt  in  the  high  value  he  appears  to  place 
on  them.  The  discoveries  in  peat-bogs  are  also  commented  on  by 
him  in  a  whole  chapter.  We  are  not,  however,  aware  that  any  new 
fact  is  therein  presented  with  which  English  Geologists  are  not  well 
acquainted  ;  and  the  same  observation  applies  to  the  chapters  on 
the  Stone-period  of  the  North,  and  the  Swiss  Pfaldbauten. 

We  have  endeavoured  to  place  the  opinions  and  facts  of  Prof. 
Vogt  before  our  readern  in  a  lucid  form,  and  without  any  remarks  of 
our  own.  It  is  more  than  probable  that  they  will  produce  the  same 
amount  of  controversial  criticism  in  England  tliat  they  have  in 
Germany.  The  eleventh  chapter,  however,  is  unquestionably  the 
best  in  the  book,  as  it  is  free  from  the  frequent  slips  of  expression 
and  carelessness  to  recorded  facts  which  stud  the  ninth,  tenth,  and 
twelfth  chapters. 

We  cannot  close  this  notice  without  a  tribute  of  praise  to  tho 
editor,  Dr.  Hunt,  who  has  laid  this  readable  and  elegant  volume 
before,  the  British  public.  It  might  have  been  wished  that  ho  bad 
added  a  few  more  notes  to  elucidate  the  meaning  of  his  author,  and 
had  rectified  a  few  more  of  the  errors  of  the  German  edition ;  but, 
taking  the  book  as  it  is,  we  have  no  doubt  that  it  will  give  great 
pleasure  to  all  those  who  investigate  tho  geological  proofs  of  the 
Antiquity  of  Man. 


—  4. — 

Geological  Society  op  London. — I.  May  24,  186o.* — Dr.  E. 
Merjon,  Vice-President,  in  the  Chair.  The  following  communi- 
cations were  read : — 

1.  *  Additional  Observations  on  the  Raised  Beach  of  Sangatte, 
with  reference  to  th(j  date  of  the  English  Channel,  and  the  presence 
of  Loess  in  the  Cliff-section.*  By  Joseph  Pi'cstwich,  Esq.,  F.R.S., 
Treas.  G.S. — In  this  paper  on  the  Loess  and  Quaternary  beds  of  the 
North  of  France  and  South-east  of  England,  Mr.  Prestwich  expressed 
an  opinion  that  the  break  in  the  lai.d  between  France  and  England 
was  not  tho  result  of  the  last  geological  change,  but  that  the  channel 
existed  at  the  period  of  the  formation  of  the  Low-level  gravels  of  tho 
Somnie  and  Thames  Valleys,  and  probably  at  that  of  the  High-level 
gravels.  During  a  recent  visit  to  the  Sangatte  Kaised  Beach,  the 
author  recognized  fragments  of  chert  in  the  shingle  and  associated 
sands,  which  he  inferred  were  derived  from  the  Lower  Cretaceous 
strata  ;  associated  with  them  were  fragments  from  the  Oolitic  series 
of  tlie  Boulonnais  oud  two  pebbles  of  red  granite,  probably  from  the 
Cotentin.  These  facts  seemed  to  the  author  to  add  much  probability 
to  the  existence  of  a  channel  open  to  the  westward,  and  extending 
between  France  and  England,  anterior  to  the  Low-  and  possibly  to  the 
High-level  Vallry-gravel  period.     Above  the  raised  beach  occurs  a 

*  The  report  of  thismeeting  was  inadverteutly  omittiHl  from  our  last  number. 


mass  of  cbalk-  and  flint-mbble.  with  !:^d«  oc"  k^aaa,  trxxn  tlx^  to  >0  !\vc 
thick,  and  oontaiDing  Laod-«hrlljL  Mr.  Pne<tvich  coiL>:-.:ere«.i  ihi5 
accunmlation  analogous  to  the  Loe<s.  which  :t  r^s^sbles  !"  ct^n^ml 
character,  while  the  shells  toned  in  it  Ssko^  to  species  commou 
in  that  deposit. 

2.  ^On  the  Superficial  Deposits  of  the  Yaller  of  the  Mc^war, 
with  Remarks  on  the  Denadation  of  the  l^eald.*  Br  C.  Le  Neve 
Foster,  Esq.,  B.A^  B.Sc^  F.G.S^  and  WiHiam  Topley,  Es^).. 
F.G.S^  of  the  Geological  Sarrev  of  Great  Britain. — In  the  tin^c 
part  of  the  paper  the  authors  gave  a  description  of  the  supt'r- 
ficial  deposits  of  the  Taller  of  the  Medwar.  Thej  showotl  that 
deposits  of  rirer-graTel  and  brick -earth  (loess^  occur  at  various 
heights  up  to  300  feet  above  the  level  of  the  river.  A  dotailod 
account  was  given  of  the  *  pipes' at  Maidstone,  whore  brick -earth 
(loess),  containing  land  and  freshwater  shells  and  ni»mm:i1ian  re- 
mains, has  been  let  down  into  deep  cavities  in  the  Kentish  Rasr, 
probably  bj  the  gradual  dissolving  away  of  the  limestone  by  the 
action  of  rain-water  containing  carbonic  acid.  Several  interesting 
cases  of  disturbed  gravel  were  mentioned.  The  second  part  of  the 
paper  was  intended  mainly  to  show  what  light  is  thrown  u|H>n  the 
theory  of  the  denudation  of  the  Weald  by  a  study  of  the  su)H'rtieiiil 
deposits.  After  a  brief  account  of  previous  theories,  with  objections 
to  the  theory  of  fracture  and  the  marine  theory,  the  authors  eiiileci- 
voured  to  prove  that  the  gravel  and  brick-earth  (loess^^  ocourriiip;  tit 
a  very  great  height  above  the  level  of  the  Medwny  art*  oM  nlluvin  of 
that  river.  If  this  point  be  granted,  it  follows  that  so  larjje  a  deini- 
dation  has  been  effected  by  atmospheric  agencies — i.  r.,  rain  and 
rivers, — that,  in  the  opinion  of  tlie  authors,  there  will  be  lit  tie 
difficulty  in  supposing  the  present  inciiualities  of  surface  in  the 
Weald  to  have  been  produced  by  these  ajjents  actinjj;  on  a  com- 
paratively plane  surface  of  marine  denudation.  A  <liseussion  as  to 
the  origin  of  Escarpments  then  follows.  The  ntitliors  consi(li*rcfl 
that  the  Escarpments  of  the  Chalk  and  Lower  (ircH'nsand  which 
surround  the  Weald  arc  not  sea-clitfs,  but  am  due  to  the  dilKr- 
ciice  of  waste  of  the  hard  and  soft  formations  under  atmospheiii; 
denudation. 

II.  June  21,  I860. — W.J.  Hamilton,  Esq.,  President,  in  the  ciiair. 
The  following  communications  were  rend  : — 

1.  'On  the  Carboniferous  Rocks  of  the  Valley  of  KaHhnier(>.'  By 
Capt.  II.  Godwin-Austen.  With  Notes  on  the  C-arhonifenniH  Ura- 
chiopoda,  by  T.  Davidson,  Esq.,  F.K.S.,  F.Cl.S.  ;  and  an  Introdu'-tion 
and  Illume,  by  U.  A.  C.  (Jodwin-Austen,  ICs<i.,  F.It.S.,  F.(  I.S.    ( 'oni- 

municated  by  R.  A.  C.  Godwin-Austen,  EHq.,  KR.S.,  Kd.S Thin 

paper  was  a  continuation  of  one  read  before  tlu;  Society  hist  ^i^ar,  in 
which  the  Carboniferous,  Jurassic,  and  PoMt-t<?rtiary  dopo^itH  and 
fossils  were  described  by  Capt.  Godwin-AuHten,  Mr.  David-ton,  and 
Mr.  Ether  id  ge.  In  this  communication  ('apt.  C)odwin-Aij'-t<'fi  '•on- 
tined  himself  to  the  Carljoniferons  formation,  whirh  was  nhown  by 
him  to  have,  in  the  Valley  of  Ka>hnM'n',  a  thickn^'r  *•  of  more  th:iii 
1,500  feet.    The  upper  portion  of  this  ina*.-.  contaiijod  but  i'iAw  foiihii  <, 
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except  in  one  particular  bed  near  the  entrance  of  the  ravine  above 
the  village  of  Khoonmoo;  but  the  lowest  portion,  or  Z^wan  bed,  is 
made  up  chiefly  of  the  remains  of  Brachiopoda  and  Brjozoa  ;  and  a 
higher  stage,  though  still  near  the  base  of  the  formation,  contains 
abundant  remains  of  Producta,  The  position  of  a  limestone  con- 
taining Goniatites  is  not  very  clearly  determined,  but  it  is  probably 
a  member  of  the  Z^wan  series. 

The  sections  in  which  the  relative  positions  of  the  different  beds 
were  exhibited  were  described  in  detail,  and  plans  and  a  map  were 
given  showing  their  geographical  relation. 

Mr.  Davidson  described  the  Brachiopoda  forwarded  with  the 
paper,  stating  that  they  abound  particularly  at  Barus  and  Khoon- 
moo, but  are  rarely  in  a  very  good  state  of  preservation.  Among 
them  are  several  common  and  wide-spread  European  and  American 
species,  with  a  few  that  have  not  hitherto  been  noticed.  They 
appear  to  be  of  Lower  Carbon  ifefous  age. 

In  the  introduction,  Mr.  Godwin-Austen  gave  a  synopsis  of  the 
more  remarkable  facts  brought  forward  in  the  paper,  and  in  a  ri- 
sume  he  gave  lists  of  the  fossils  which  had  as  yet  been  determined. 
These  were  forty-seven  in  number,  forty-two  of  which  had  speciHc 
names,  and  twenty- two  of  which  are  well-known  forms ;  eight  are 
common  to  the  Punjaub  and  Kashmere,  seven  of  them  being  also 
European  species.  Of  the  Kashmere  list,  full  half  the  species  are 
found  in  British  Carboniferous  beds  ;  and  Mr.  Godwin-Austen  re- 
marked on  the  support  given  to  the  notion  of  the  approximate 
contemporaneity  of  distant  formations  containing  the  same  fossils  by 
the  occurrence  of  these  European  Lower  Carboniferous  species  near 
the  base  of  the  Carboniferous  formation  of  Kashmere. 

2.  '  On  the  Mammalian  Remains  found  by  E.  Wood,  Esq..  near 
Richmond,  Yorkshire.*  By  W.  Boyd  Dawkins,  Esq.,  B.A,  F.G.S. 
With  an  Introductory  Note  on  the  Deposit  in  which  they  were 
found,  by  E.  Wood,  Esq.,  F.G.S.,  and  G.  E  Roberts,  Esq.,  F.G.S.— 
These  mammalian  remains  were  discovered  last  autumn  on  a  terrace 
of  blue  clay,  mixed  with  limestone  debris,  about  130  feet  above  the 
north  bank  of  the  River  Swale,  during  excavations  for  a  new  sewer. 
The  deposit  was  stated  by  Mr.  Dawkins  to  be  a  heap  of  kitchen 
refuse,  and  the  great  n^ajority  of  the  bones,  except  the  solid  and 
marrowless,  are  consequently  broken,  while  not  one  of  the  numerous 
skulls  is  perfect.  The  collection  contained  bones  of  the  following 
species  : — Ursus  Arcios,Canis  familiarisj  Sus  Scro/a,  Equus,  Cervus 
Elaphus^  Cervus  Dama^  Bos  longifrons^  Bos  brachyceroSy  Ovis  ArieSy 
Copra  JEgagrus^  and  the  horn-cores  of  a  third  form  of  Goat,  which 
appeared  to  be  the  Mgoceras  caucasicOy  which  had  also  been  found 
by  Mr.  Dawkins  and  Mr.  Sanford  in  a  bone-cavern  explored  by 
them  in  1863.  In  a  note  to  Mr.  Dawkins,  M.  Lartet  expressed  his 
opinion  that  these  horn-cores  belonged  to  some  of  the  diversified 
forms  that  are  the  result  of  hybridity,  and  stated  that  they  resembled 
some  found  in  a  bone-cave  in  the  Pyrenees,  which  appeared  to  belong 
to  a  hybrid  between  the  Goat  and  the  Bouquetin. 
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Manchester  Geological  Society. — At  a  late  Monthly  Meeting, 
held  in  the  Museum,  Peter  Street,  Andrew  Knowles,  Esq.,  President, 
in  the  chair,  Mr.  Saixter,  of  'Macclesfield,  read  a  paper  upon  the 
Macclesfield  Drift-beds,  and  a  description  of  a  Fulgurite  recently 
found  in  a  sand-pit  at  Macclesfield. 

For  the  last  two  years  extensive  operations  have  been  carried  on 
in  the  neighbourhood  of  Macclesfield,  in  the  formation  of  a  new 
Cemetery.  It  comprises  about  25  acres,  and  consists  chiefly  of  the 
Marine  Drift-deposits.  At  its  southern  extremity  there  is  a  valley 
about  100  feet  in  depth,  with  a  sloping  ascent  extending  northwards 
to  about  600  feet ;  and  during  the  process  of  draining  and  levelling 
the  ground,  the  nature  and  character  of  the  strata,  &c.,  were 
thoroughly  exposed.  Commencing  from  the  brook  upwards,  wo 
have  first  the  Boulder*clay  which  forms  its  bed  ;  it  is  a  of  a  dull 
reddish-brown  colour,  very  firm  and  tough,  and  is  extensively  u>ed 
about  Macclesfield,  in  the  manufacture  of  tubing,  bricks,  &c.  The 
▼alley-gravel  overlies  this  clay  ;  also  soft  loam  and  peat-bog,  the 
latter  being  of  variable  thickness,  from  a  few  inches  to  6  or  8 
feet.  Trunks  of  trees,  chiefly  fir,  oak,  birch,  and  hazel,  were  dug 
out  of  it ;  likewise  some  acorns  and  nut?.  Connected  with  the 
brook,  deep  drains  were  cut  diagonally  at  diflerent  levels  on  the  hill- 
side to  the  height  of  30  feet.  These  cuttings  showed  thick  un- 
stratified  beds  of  wet  and  dry  sands  and  gravels,  with  loam,  of  varied 
consistence  and  colour,  the  latter  chiefly  ochreous  ;  likewise  a  few 
detached  masses  of  Boulder-clay ;  and  the  whole  series  was  pretty 
well  packed  with  pebbles  and  boulders,  and  rough  pieces  of  rock  of 
all  sizes  and  character.  With  the  exception  of  those  embedded  in 
the  Till  or  Boulder-clay,  nearly  all  the  rest  have  been  derived  from 
the  higher  levels,  as  the  valley  became  gradually  formed  ;  and  here 
some  very  largo  blocks  of  granite  and  porphyritic  greenstones  were 
dug  out. 

At  the  above  height,  tram-roads  were  laid  one  above  the  other,  at 
intervals,  across  the  acclivity,  and  the  deposits  were  laid  bare,  and 
cut  into  in  all  directions.  The  exposed  surface  extended  east  aii<l 
west  to  about  500  yards  in  breadth,  and  60  feet  in  height,  with  a 
southern  incline  of  about  500  feet.  The  surface-soil  was  about  18 
inches  thick,  and  below  it,  for  3  or  4  yards,  was  a  deposit  of 
soft  ferruginous  clay  or  marl,  mixed  with  coarse  sand  or  gravel ; 
the  whole  crowded  with  water-worn  pebbles  and  boulders,  and 
irregular  masses  of  rock,  apparently  of  almost  all  ages,  sorts,  aiyi 
sizes,  and  from  all  quarters  of  the  compass.  Below  these  accumu- 
lations stratified  beds  appear,  consisting  generally  of  both  tine  and 
coarse  sand  and  gravel,  with  shingly  pebbles,  and  some  thin  clayey 
beds,  with  a  few  thin  layers  of  broken  coal  or  shale ;  and,  although 
for  the  most  part  the  stratification  is  even  and  regular,  yet  in  some 
places  there  exist  oblique  laminations  with  occasional  curvings,  and 
also  intercalations  of  false-  and  current-beddings.  There  occurred 
likewise  some  remarkable  vertical  and  diagonal  interruptions,  or 
intrusions,  of  very  fine,  clean,  and  bright  running  sand  or  gravel,  of 
a  light-brown  colour. 
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Perhaps  the  most  remarkable  result  attending  those  excavatidne 
li}is  been  the  discovery  of  a  large  quantity  of  marine  sheila.  In 
other  parts  of  the  country  these  have  been  fre([uently  met  with,  but 
probably  there  are  few  places  where  they  abound  so  much  as  in  this 
vicinity.  They  are  to  be  traced  round  the  town  and  on  the  hills  to 
an  elevation  of  1,2()0  feet.  In  the  Cemetery -ground  they  make 
their  first  appearance  about  10  or  12  feet  below  the  surface, 
and  for  about  60  feet  there  is  scarcely  a  bed  of  sand  or  gravel  free 
from  these  exuviae.  Those  that  are  found  in  clean  sand  or  gravel 
are  almost  perfectly  white,  while  others  in  clay  partake  of  its  colour. 
In  the  collection  of  shells  brought  here  for  your  examination,  about 
half  the  species  were  found  in  a  fragmentary  condition,  and  of  these 
fragments  some  pounds  were  collected,  but  the  great  majority 
were  too  much  defaced  to  be  identified.  Turritella  and  Cardium 
were  the  most  plentiful ;  but  very  few  indeed  of  these,  in  comparison 
with  the  number  of  their  frap:ments,  are  perfect.  The  above,  and 
Patelloy  Purpura^  Mangeliay  Pecten,  Fusus  BamJiuSy  Ostrasa^  and 
Telli/iay  were  the  first  met  with,  at  about  3  yards  below  the 
surface,  embedded  in  fine  stratified  sand  or  gravel.  At  about  10 
feet  lower  down,  nearly  thirty  varieties  were  found  in  an  almost  per- 
))endicular  bed  of  fine  and  even  runninc^  gravel.  This  bed  proved 
to  be  10  or  12  yards  in  depth,  a1)out  14  in  breadth,  and  4 
or  5  in  thickness.  More  perfect  specimens  were  taken  out  here 
thnn  at  any  other  part  of  the  ground  ;  especially  Murex^  NcusOy 
Purpura^  Litorina,  Dentalium^  Venus,  Mactra,  NcUicOj  Trochus, 
Turritella,  Aporrhais,  and  Cardium,  The  floor  of  this  bed  was  a 
thick  stratum  of  rather  wet  sand.  At  this  point  the  shell-deposit 
appeared  to  terminate  ;  and  it  was  the  lowest  level  reached  by  the 
labourers  above  the  drainage-operations  before  mentioned.  On  the 
same  horizon  as  above,  at  a  short  distance  eastward,  in  a  small  l>ed 
of  fine -running  gravel,  four  or  five  CyprcpcB  europcBce  were  found 
in  a  perfect  condition  ;  likewise  CythetiEa  Chione  and  Cyprina 
islnndica,  hoih  fragmentary,  and  a  large  Buccinum  undatum  in  very 
good  condition.  But  some  of  the  larger  shells  are  indebted  for  their 
j)ret<ervation  to  their  being  embedded  in  a  more  clayey  medium. 
Kach  separate  cutting  presented  more  or  less  a  change  in  sorts ;  but 
the  most  fragmentary  and  universally  distributed  proved  to  be 
Turritella,  Cardium,  Tellina,  Mactra,  Buccinum,  My  a,  and  Cyprina, 
In  a  thin  bed  of  fine  sand,  upon  an  upper  level,  there  were  found 
Kome  very  minute  shells  in  a  wonderful  state  of  preservation,  viz., 
young  of  Turritella,  Nassa,  Mangelia,  &c.  These  beds  of  fine  sand 
and  gravel  were  the  most  prolific. 

Not  much  less  striking  than  the  discovery  of  those  shells  is  the 
circumstance  of  the  extraordinary  quantity  and  variety  of  rock- 
specimens,  &c.,  which  have  been  associated  with  them.  The  Boul- 
dcr-clay  of  this  neighbourhood  contains,  I  believe,  upon  the  whole, 
about  the  usual  number  of  igneous  rocks  which  are  found  in  it 
elsewhere ;  although  at  the  southern  extremity  of  this  town, 
there  are  some  very  fine  beds  of  it  entirely  fi*ee  from  pebbles 
and  everything  else,  except  pieces  of  drift-wood  and  fragments  of 
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coal.  In  the  Ct^meterj-ground,  the  greenstones  predominate  in 
the  Boulder-claj;  next'  eome  the  granites,  feUtones,  porphyries, 
&C.,  the  whole  more  or  lei^s  polished,  scraceheJ,  or  grooved. 
Blocks  of  quartz-iocks  are  sparingly  seen;  but  pebbles  of  it 
abound  erenm^'here,  and  of  endless  de»isn  and  colour.  But  it  is 
the  bed  about  2  or  3  yards  in  thickness,  immediately  below  the 
snrfiice-soil,  that  contains  the  greatest  variety  of  rock-specimens, 
foreign,  native,  and  local ;  and  although  it  contains  igneous  rocks 
similar  to  those  in  the  Till,  with  others  of  like  nature,  still  the  Car- 
boniferous and  Silurian  grits  and  sandstones  exceed  in  abundance 
all  the  rest. 

I  will  now  refer  to  some  of  those  specimens  lying  befoce  you  of 
the  Local  Drift,  which  extends  for  a  few  miles  about  Macclesfield, 
since  they  are  very  conspicuously  represented  in  the  above  bed, 
viz.  : — rough  pieces  of  MiUstone-grit  (chiefly  specimens  of  the  first, 
third,  fourtli,  and  fifth  beds)  ;  and  also  those  of  the  Yoredale  rooks, 
all  from  the  adjacent  hills  lying  eastward.  Likewise,  from  the  same 
district)  specimens  of  the  Lower  Coal-measure  Sandst  ines,  contain- 
ing SigdlariOy  Stigmaria^  CalamiteSy  ComifensB^  &c. ;  also  detaclied 
pieces  of  Coal,  and  blocks  of  Gannister-sandstone,  with  impressions 
of  Stigmaria  and  reed-like  plants;  and  lumps  of  Fire-clay  studded 
with  fossils. 

From  the  neighbourhood  of  Buxton,  twelve  miles  off,  come  frag- 
ments of  Carboniferous  Limestone,  generally  in  a  nodular  form,  of  all 
sizes,  well  water-worn,  and  very  plentiful,  containing  fossil  shells  : 
likewise  rough  pieces  of  the  same,  composed  entirely  of  Encriiiital 
stems ;  also  lumps  of  and  single  Corals. 

Specimens  of  the  Second  Bunter  and  Permian  sandstones.  The 
nearest  point  to  Macclesfield,  where  the  former  crops  out,  is  at 
Bollington,  four  miles  north-ea<t  ;  and  both  appear  at  Rushton, 
seven  miles  south.  The  Second  Bunter  pa>ses  under  the  town,  witU 
a  north-westerly  dip,  at  about  25  yards  in  deptii,  overlain  by  the 
Drift  and  debris  from  the  adjoining  hills. 

From  Alderley  Edge,  five  miles  north-west,  specimens  of  the 
Lower  Keui>er  conglomerate-sandstone,  and  the  green  and  blue  car- 
bonates of  copper-ore  :  very  large  masses  of  the  latter  were  fi>und 
just  below  the  alluvium.  From  the  same  hill  likewise,  the  brown 
and  yellow  sandstone,  or  building-stone,  some  of  this  being  well 
rolled  and  water  worn;  likewise  gypsum,  barytes,  iron-ore,  and 
pyrites*  Scattered  about  with  the  above,  either  in  clayey  betls,  or 
rough  sand  or  gravel,  there  were  some  rounded  and  cllipticallv 
rolled  lumps  of  indurated  clayey  conglomerate,  containing  small 
pebbles  and  shells,  the  latter  chiefly  in  fragments. 

From  Newbold  Asthury,  near  Mow  Cop,  ten  miles  south-west. 
Carboniferous  Limestone,  with  some  of  its  peculiar  local  fossils, 
besides  Limestone-shale.  From  Congleton  Edge,  nine  miles  south, 
specimens  of  the  First  and  Third  Grits,  which  are  iron-stained  in  a 
particular  manner  not  noticeable  elsewhere.  Coming  from  a  greater 
distance,  probably  from  the  Welsh  Borders  or  Cumberland,  s|>eciraena 
of  the  Siluriau  grits  aud  sandstones,  a  few  of  them  bearing  fossil 
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shells ;  and,  with  theso,  I  include  two  or  three  rounded  lamps  of  what 
appears  to  be  an  impure  graphite. 

There  is  no  Upper  Boulder-claj  in  the  Cemetery-ground  ;  but 
small  and  shallow  breadths  of  it  appear  at  intervals  along  a  course 
of  two  or  tliree  miles  to  the  west ;  and,  at  this  point,  the  Drift- 
deposits  reach  their  maximum  thickness,  about  300  feet;  and  this  is 
at  an  elevation  of  about  600  feet  above  the  level  of  the  sea. 

I  also  exhibit  a  cast  of  a  Net-sinker.  The  original,  which  I  have 
presented  to  the  British  Museum,  is  made  of  burnt  clay,  and  is 
probably  of  very  early  English  date.  It  was  discovered  a  few  feet 
below  tiie  surface,  in  the  lower  part  of  the  valley. 

The  Fulgurite  which  I  have  brought  for  your  inspection  was  got 
out  of  a  bed  of  fine  dry  sand  on  the  south  side  of  Macclesfield^  about 
three  years  ago  ;  it  was  traced  in  a  straight  direction  to  a  depth  of 
22  feet.  This  was  a  work  of  some  difficulty,  owing  to  its  brittle- 
ncss,  and  only  short  lengths  of  it  were  at  intervals  secured.  Towards 
the  surface  its  diameter  had  been  about  three-quarters  of  an  inch, 
and  it  tapered  gradually  throughout  its  course  to  about  3  or  4 
feet  from  its  termination,  when  it  took  a  slanting  direction,  and  then 
assumed  the  form  of  several  filaments,  which  eventually  became 
dispersed  and  obliterated  in  a  soft  spongy  clay. — Macclesfield  Courier 
find  Herald, 

Geological  Society  op  Glasgow. — On  Saturday,  May  13th, 
the  Society  had  their  first  £xcur^ion  of  the  summer  session  to  the 
Rye  Water  and  surrounding  district,  under  the  guidance  of  Mr. 
Jiunes  Thomson. 

Tlie  Rye  Water,  to  which  Mr.  Thomson  first  led  the  party, 
is  a  small  stream — a  short  distance  from  the  town  of  Dairy 
— which  receives  the  drainage  of  the  range  of  hills  forming  the 
northern  boundary  of  the  Ayrshire  Coal-field.  Its  banks  exhibit 
many  iuterciiting  and  instructive  sections  of  Carboniferous  strata; 
in  some  parts  they  have  been  cut  to  a  considerable  depth  by  the 
stream,  exposing  the  strata  from  the  lower  nodular  Ironstone  of  the 
Ayrshire  basin,  down  to  the  base  of  the  Mountain-limestone, — all 
of  which  beds  have  been  much  disrupted  by  numerous  dykes  of 
greenstone  and  coarse  gritty  tufa. 

On  the  way,  a  visit  was  made  to  some  ironstone  pits,  where  the 
lowest  black-band  is  found,  2  feet  in  thickness  ;  and  after  a  walk  of 
a  mile  over  gently  rising  ground,  the  party  struck  the  Rye  Water 
at  a  section  where  the  lower  nodular  ironstone  is  exposed,  and  a 
bold  escarpment  of  rocks  is  seen,  tilted  up  by  a  trap-dyke,  which 
dips  to  the  south  with  a  strike  Vj.  to  W.  After  an  examination  of 
this  section,  the  stream  was  ascended  for  a  short  distance  to  a  section 
on  the  east  bank,  where  the  lowest  black-band  ironstone  is  exposed, 
and  had  led  to  the  search  for  an  extensive  working  of  this  seam  in 
the  surrounding  district. 

A  little  farther  up  the  stream,  the  party  reached  the  high  cliff  at 
Cuningham  Badlane,  on  the  west  bank,  exhibiting  one  of  the  finest 
sections  iu  the  West  of  Scotland.     This  section  is  composed  of  Car* 
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boniferooa  limesiooes  sad  SA&i$«jc:4><w  vit&  :=.;<rr'Ac:i::itrT  ^h^k^ 
underlain  br  tafk  conttiair^  az:r^'j^  irftr=i'TZi5  of  <«r-i>;*x'.'C«  A I 
the  fool  of  the  cliC  numenxz^  't-L-:<'k*  cc  lie  L.=:t^:^-::t»  sirt  v  ir.*  U\l 
and  banks  of  the  sczvam.  Tbe  ilcTur^rrs  s^vr.;  sccw  ::!ae  htrv.  a;;i 
found  numeroas  fossib  in  these  azi-i  iz,  :he  :h:r*  b^nis  of  I::iio<f  i:o 
from  the  base  of  the  Coal-OKasanes  en  tie  %-r;v>;ie  ba::k.  rho 
fossils  found  here  comprise  C<-nkii^  Pvlj;^*-  Braohioi^xis*  l^amo.iU 
branchiates.  Gasteropoda.  Fi^h.  fcc^  mscv  cf  wtiioh  are  rare.  Mr« 
Thomson  next  led  the  partj  to  t!ie  djie  fc-rmerlj  r^fonrvd  u\  and 
which  crosses  the  Rje  Water  dia^ronallj  :  ii  i>  a  compaoi  jrrtvn^tono, 
and  he  drew  attention  to  it^  effeci  upon  the  liniestoce  on  ii^  wostoni 
aide,  which  it  had  altered  from  a  dark  STreji^h  blue  into  a  dull  light- 
brown.  This,  where  exposed,  has  jielded  to  atmospheric  intluoaces« 
leaving  in  many  parts  the  fossib.  consist insr  of  several  sjvcit^  of 
Corals,  and  even  the  slender  form  o^ LiiAatironitMm  JmMcrHm^  Milne- 
Edwards,  projecting  an  inch  above  the  surface  of  the  woathertd 
rock.  On  the  east  side  of  the  dvke — here  40  feet  broad — die 
section  in  the  bed  of  the  stream  shows  tuta.  overlain  bv  slialo,  in 
the  upper  portion  of  which  was  found  Orihis  MtcheNni  in  grt^at 
abundance  :  overlying  the  shale  there  is  a  thick  band  of  limestone, 
above  which  occur  the  thin  lavers  of  limestone  alreadv  men- 
tioned,  interlaminated  with  calcareous  shales,  in  which  nunion>us 
fine  fossils  were  found.  These  shales  acrain  are  overlain  bv  thick 
beds  of  bituminous  shales  and  impure  coal,  and  the  whole  are  capped 
by  a  thin  bed  of  sandstone,  the  section  altogether  showing  hero 
somewhere  about  150  feet  in  tliickness.  Mr.  Thomson  niontionod 
that  he  had  seen  sections  of  the  same  strata  in  Arrnn,  Ayrshire, 
Lanarkshire,  Linlithgowshire,  and  along  the  coast  of  Korthinnhor- 
land  ;  and  that  similar  thin  beds  of  limestone  and  shalewere  common 
to  them  all,  and  their  characteristic  fauna  are  the  same. 

The  Members  next  visited  a  limestone-quarry  on  the  farm  of  IUmI- 
lay,  where  some  good  fossils  were  got,  and  whore  an  hour  or  two 
could  have  been  well  spent,  had  time  permitted.  From  tliis  Mr. 
Thomson  led  them  southwards  across  the  di^trict,  pointing  out 
by  the  way  the  effect  of  the  numerous  dykes  upon  its  physical 
features,  the  undulating  aspect  of  which  is  characterihtic  of  tlio 
Ayrshire  Coal-field,  from  its  north-western  extn^mity  to  Muirkirk  on 
its  south-eastern  boundary.  Following  the  course  of  the  t.ra]>-dykn 
above  described  to  a  beautiful  amphitiieatre  on  the  Calf  Water,  it 
was  again  seen  there  ejected  through  the  shales  and  upper  linieNt(»nn 
of  the  district.  From  this  point  the  stream  was  followed  down  to 
the  Lixu-spout,  where  it  has  cut  its  way  through  tlir  limo  and  Hund 
stones  to  a  depth  of  not  less  than  loO  feot ;  hcdow  the  wiitcr- 
fall  there  has  been  a  downthrow  of  the  strata,  leaving  a  vettieal 
wall  of  bare  lime  and  sandstone-rockH,  over  whieli  tlio  wati'r 
falls.  The  stream  has  here  also  neooped  out  another  anipliithoatr<% 
in  the  shady  depttis  of  which  the  party  rested. 

Norwich  Geoux;ical  SociKTr. — At  the  hint  Monthly  Mfi't'tutt  of 
this  Society >  thfe  first  paper  read  wan  On  a  Section  in  (fie  I)r{)i$  at 
yOL.   II.— NO.    XIV.  11  B 
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WhitUnghamy  by  the  Secretory,  Mr.  Taylor.    The  Lower  Drift,  in 

tho  neighbourhood  of  Norwich,  is  oAcn  accompanied  by  a  stratam 
of  pebbles  cemented  together  by  oxide  of  iron  and  manganese,  and 
known  by  tlie  local  name  of  '  Iron  Pan.*  It  is  to  be  seen  in  several 
places  near  Thorpe,  at  Trowse,  and  at  Whitlingham.  Its  presence 
on  tlic  higher  grounds  on  each  side  of  the  river  shows  that  it  once 
covered  the  area  of  the  valley^  prior  to  the  scooping  out  of  the  latter. 
The  bed  of  shells  at  Whitlingham  rests  immediately  beneath  this 
*  Iron  Pan*  stratum,  and  is  about  4  feet  in  thickness.  The  posi- 
tion of  the  Whitlingham  shell-bed  is  about  in  tho  middle  of  the 
Lower  Drif^.  The  shells  are  in  every  degree  of  individual  age, 
proving  that  they  lived,  bred,  and  died  on  the  spot;  many  of  them 
are  very  fragile,  and  could  not  have  stood  tho  rough  usage  of  re- 
doposition.  The  most  plentiful  shell  is  the  common  Cockle  {Car- 
dinm  eduie),  the  next  tho  common  Tellina^  also  in  various  stages  of 
growth.  The  common  Mussel  {Mytilus  edulis)  also  occurs  in 
groat  quantities.  Amons:  the  rest  were  the  following  : — TurriteUa 
communis,  fragments  of  Cyprina  Islatidica,  JUya,  Mactra^  Litiorina, 
Venus,  and  Astarte, 

Singularly  enough,  those  shells  betoken  a  cold  climate;  but  the 
abundance  of  individuals  of  species  now  living  in  British  seas 
would  argue  for  the  Celtic  character  of  the  moUusca,  were  there  no 
other  facts.  The  author  also  obtained  two  specimens  of  Cardium 
GmnUindium — a  decidedly  Arctic  type.  Astarte  borealis,  another 
northern  shell,  is  also  common.  In  addition  to  these  may  be  men- 
tioned a  species  of  J^cnus,  Ct/prina  Islandica,  and  Mya  arenaria, 
all  of  them  more  or  loss  of  an  Arctic  type,  and  now  living  in  the 
cold  seas  of  tho  far  north. 

The  Rev.  John  Gunx,  F.O.S.,  then  read  a  paper  On  the  Dip  of 
the  Chalk  in  Norfolk,  Mr.  IWe  has  estimated  the  dip  of  the  chalk 
in  tliis  county  at  about  5  yards  per  mile  ;  but  in  this  paper  tho 
author  cited  a  number  of  fact^  in  supjwrt  of  his  conclusion  that  the 
averapfe  dip  is,  from  Norwich  to  Yarmouth,  nearly  30  feet  per  mile. 
Mr.  Koso  had  remarked  to  the  author  that  the  apparent  amount  of 
dip  was  duo  to  the  crossing  of  the  valley  and  estuary  at  Yarmouth. 
This  opens  a  most  important  and  highly  interesting  subject  for  con- 
sideration and  discussion,  and  called  tho  author's  attention  to  Mr. 
Preslwich*3  paper  on  the  well-boring  at  Yarmouth.  On  looking 
over  the  specimens  of  tho  boring,  which  are  carefully  preserved  at  the 
brewery,  l^Ir.  Prostwich  noiicod  that  there  were  60  feet  of  blown  sand 
and  150  feet  of  recent  estuarino  deposit,  when  the  London  clay 
at  onoe  comnionced,  and  reached  310  feet;  then  followed  46  feet  of 
tho  Woohvich  and  Keading  series,  and  the  clialk  with  flints  was 
gained.  Now,  it  is  evident  that,  as  the  chalk  was  covered  by  these 
early  Eocene  deposits,  it  could  not  have  been  denuded  by  any 
river-aotion  connected  with  the  present  estuary  or  valley.  Mr. 
Prostwich  shows  that  the  London  clay  occupied  here  a  part  of  the 
basin  of  the  chalk,  *  and  that  probably  a  bed  of  variable  tliickness  of 
it  may  extend  beneath  the  Crag  between  Orford  and  Y^'ni-mouth, 
and  may  possibly  range  as  far  north  as  Mundesl^  and  Bacton/ 
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*This  iDMBv'  he  obBores,  'enmot  exteod  fv  inkad.  as  the  chalk 
comes,  at  -^Mce*^  to  or  near  ilie  sarfaee.  aloiur  a  line  aboot  ten  to 
fifteen  mile  distant  frjin  tbe  ortast.  From  ilds  linew  as  the  chalk 
dips  eastward,  the  Eocene  strata  maj  probablj  set  in«  and,  dipping 
also  eastward,  pass  ont  under  liie  bed  of  tiie  adjacent  German 
Ocean/  From  this  it  is  CFident  thit  the  dip  <*f  the  chalk  at  Yar- 
mouth is  onconiiected  with  the  formation  of  the  present  estnaiy  or 
yallej.  The  recent  estnarine  deposit,  however,  does  belong  to  it^  as 
appears  from  the  escarpments  of  the  Crag  and  glacial  Drift  on 
either  side  at  a  higher  leveL  These,  it  seems  most  probable^  ex- 
tended over  from  side  to  side;  and  the  post-glacial  vallej-formations 
have  cat  through  them  and  scooped  out  the  bed  of  the  river  and  the 
estuarj  at  a  comparativelj  recent  geolc^ical  period.  It  appears  that 
the  formation  of  the  present  vallej  and  estuarj  did  not  commence 
until  after  the  partial  emergence  of  the  land  from  a  glacial  sea«  and 
has  no  relation  at  all  to  the  dip  of  the  chalk.  Many  places  maj  be 
pointed  out  where  the  dip  of  the  chalk  does  not  exceed  Ave  jards 
per  mile — as,  for  instance,  at  Wejboume  and  Runton — and  the  ob- 
servation of  these  maj  have  led  to  the  conclusion  that  such  is  its 
average  dip  in  this  countj;  but  it  must  be  estimated  by  the  general 
result  on  an  extended  scale,  and  without  reference  to  parti^  vari- 
ations arising  from  the  causes  which  have  operated  locally.  The 
very  interesting  contortions  in  the  chalk,  pointed  out  by  Mr.  Taylor, 
at  Whitlingham,  prove  that  the  dip  may  be  varied  in  a  very  limited 
area  by  subterranean  forces ;  but  the  line  of  the  chalk  from  the 
extremities  of  the  county,  Hunstanton  and  Yarmouth,  maintains  a 
uniform  dip  notwithstanding.  It  has  always  been  a  difficult  pro- 
blem to  solve  as  to  the  period  when  the  chalk  assumed  its  present 
inclination  from  the  west  eastward.  This  discovery  of  Mr.  Taylor 
bears  importantly  upon  it,  because  the  chalk  must  have  been  in  a 
very  soft  and  plastic  condition  when  these  contortions  were  thus 
caused,  and  therefore  they,  probably,  took  place  soon  after  the 
deposition  of  the  chalk ;  and  it  seems  that  the  basin  in  which  the 
London  Clay  and  Lower  Tertiaries  were  deposited,  was  formed  by 
the  upheaval  of  the  chalk  to  the  west.  These  Eocene  deposits  fol- 
lowed so  closely  upon  the  Upper  Cretaceous  beds  as  not  to  allow  a 
very  long  geological  period  to  intervene  between  their  deposition 
and  that  of  the  chalk. — Norwich  Mercury. 

CoTTESWOLD  NATURALISTS*  FiELD-CLUiJ. — The  First  Field-meeting 
of  the  Club  for  the  present  season  was  held  at  Stroud,  on  24th  May. 
The  Members  assembled  at  the  Midland  Railway  Station,  at  Stone- 
house,  shortly  before  1 1  a.m.,  and  first  proceeded  to  inspect  noino 
objects  of  interest  at  Stonehouse  Court,  where  Mr.  Henry  Marling 
met  them,  and  afforded  every  information.  The  party  then  H«*pa- 
rated,  some  of  the  geologists,  headed  by  Mr.  Witchell,  taking  their 
course  to  the  quarries  on  Doverow  Hill,  where  the  Hections  diricloso 
the  Cynocephala  stage  of  Dr.  Lycett 

The  other  detachment  made  their  way  across  the  fiehls  to  Stanley 
St.  Leonards,  and  spent  two  hours  very  pleasantly  in  inspecting  the 
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ancient  and  interesting  church  in  that  village,  with  the  remains  of 
the  old  priory  in  the  manor  house  adjoining. 

The  Members  of  the  Club,  who  had  been  joined  by  the  (xeological 
Section  from  Dovcrow  Hill,  now  proceeded  to  Stanley  House,  where 
they  were  most  handsomely  entertained  at  lunch  by  Mr.  and  Mrs.  W. 
H.  Marling. 

From  Stanley  House  the  Members  followed  the  course  of  the 
Stonehouse  and  Nuilsworth  Railway  to  the  Lightpill  cutting;  and 
then  leaving  the  line^  made  their  way  to  the  gasworks,  to  examine  a 
fine  section  in  the  upper  beds  of  the  Lower  Lias,  now  exposed  to  a 
depth  of  20  feet  in  the  excavation  for  the  new  gasometer. 

The  Club  assembled  for  dinner  at  the  George  Hotel,  Stroud,  about 
5  P.M.  Aft^r  dinner,  Mr.  Lucy  (who  occupied  the  chair)  read  a 
communication  from  Mr.  John  Jones  in  reference  to  the  occurrence 
of  Helix  lamellata  in  a  sub-fossil  state  in  a  deposit  at  Stroud,  and 
enclosing  a  note  from  Mr,  Gwyn  Jeffreys,  in  which  its  occurrence 
at  Coptford  in  Essex,  in  a  Post-Pliocene  deposit,  and  in  a  living 
state  at  Anglesey  and  in  nearly  every  part  of  Ireland,  was  noticed. 

The  Kcv.  F.  Smithe^  at  the  request  of  the  Chairman,  gave  a  short 
account  of  the  proceedings  of  the  Geological  Section  during  the  day. 
He  said  that  the  cutting  on  the  Stonehouse  and  Nailsworth  Railway 
had  proved  to  be  interesting,  not  only  on  account  of  its  fossil  con- 
tents, but  also  from  the  fact  that  the  excavation  affords  an  oppor- 
tunity of  examining  a  zone  of  the  Middle  Lias,  or  a  series  of  beds, 
that  are  never  worked  for  their  intrinsic  value — for  the  workings 
into  the  Marlstone  for  the  sake  of  '  road-metal  *  always  stop  short 
of  the  peculiar  underlying  beds  that  had  been  visited  to-day.  Wal- 
lets might  here  soon  be  filled  with  the  characteristic  fossils  of  the 
section.  The  zones  included  extend  from  the  Ammonites  spinostts 
to  the  ^.  ./awiesoyit,  and  well  deserve  close  working;  they  constitute 
the  '  Micaceous  Sandstone'  of  Murchison.  A  few  of  the  leading  shells 
met  with  were  as  follows: — Ammonites  mcuvlatus^  common;  Beleni" 
vites  brevis  ;  MyaciteSy  sp,,  abundant ;  a  large  Pinna,  not  unfrequent ; 
Monotis  incBifuivalvis ;  Area,  not  unlike  A.  Buckmani ;  Rhynchonelta 
concinna  ;  large  Pecten  ;  Modiola  scalprum  ;  Pholadomya  amhigua ; 
and  remains  of  Crinoidea.  He  tiiought  it  would  be  very  desirable 
to  search  for  the  Lcptsena-bed,  which  he  had  found  on  Chosen  Hill 
in  a  similar  geological  position. 

Mr.  Witchell  stated  that  ho  had  found  the  Leptjena-bed  in  some 
cellar-excavations  near  the  Railway  Station  at  Stroud,  where  it  was 
about  the  same  thickness  as  on  Chosen  Hill — from  one  to  two  inches ; 
and  he  had  no  doubt  it  would  be  found  in  the  Lightpill  cutting.  He 
then  called  attention  to  the  gravel-beds  at  Stonehouse,  and  at  the 
Gasworks  section,  and  inferred  frofh  their  condition  that  consider- 
able changes  occurred  during  the  period  in  which  the  bottoms  of  the 
Stroud  valleys  had  been  excavated,  and  the  deposition  of  the  gravel, 
and  afterwards  of  the  peat,  had  taken  place.  All  these  gravels  rest 
upon  excavated  hollows  in  the  Middle  and  Lower  Lias. 

This  subject  will  be  further  investigated  by  the  Club  at  a  future 
date. 
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The  Oswestry  and  Welshpool  Naturalists'  Field-club  held 
their  first  ExcursioD  for  the  season  on  June  1st  The  Members 
asi^embled  at  Shrewsbury  at  10  A.M.,  and  proceeded  first  to  inspect 
the  M useam  of  that  town.  Besides  a  nice  series  of  fossils  from  the 
Upper  Secondary  strata,  the  Members  were  interested  in  soma 
specimens  of  flint  implements  and  weapons,  and  also  some  beautiful 
examples  of  bronze  weapons,  found  near  Guilsfield,  Montgomeryshire. 
They  then  walked  along  the  banks  of  the  Severn,  and  afterwards 
by  the  side  of  the  canal  to  Pimloy,  and  thence  to  the  fine  old  ruins 
of  Haughmond  Abbey.  The  canal  was  being  cleared  from  that  pest 
to  navigation,  the  American  weed  {Anacharis  aUinastrum);  and 
from  among  the  heaps  raked  out  upon  the  towing-path,  some  rather 
rare  freshwater  Shells  were  obtained.  The  Botanists  were  gratified 
by  finding  some  rare  plants,  which  grow  among  the  ruins  of  the 
Abbey.  There  is  but  little  to  record  geologically.  The  walk  lay  for 
the  most  part  over  the  Permian  Rocks,  whicli  here  are  covered  by  a 
thick  deposit  of  reddish  ferruginous  Clay,  interspersed  with  lK)ulder'>, 
but  no  rock-sections  are  exposed.  Haughmond  Hill,  on  which  the 
Abbey  stands,  consists  in  its  central  portion  of  a  mass  of  hard,  very 
compact,  and  fine-grained  unstratified  Greenstone,  which  is  well 
exposed  in  a  quarry  where  the  road  from  Slirewsbury  to  Newport 
gains  the  crest  of  the  hill,  for  'road-metal,'  for  which  it  is  well 
adapted.  The  Greenstone  may  be  traced  along  the  summit  of  the  hill 
to  the  abrupt  termination  of  the  latter,  on  which  the  *  Sham  Castle' 
stands,  while  on  either  side  of  it  may  be  seen  the  dark  purple  Cum- 
brian Grit  and  Conglomerate,  through  which  it  has  protruded  along 
the  whole  length  of  the  hill.  These  Cambrian  Rocks  are  well  seen 
near  the  Abbey,  and  consist  of  coarse-grained,  ratlier  crystalline 
Sandstone,  a  material  not  the  most  favourable  for  the  preservation 
of  organic  remains  in  formations  where  these  were  plentiful.  Hence 
the  search  for  some  of  the  few  forms  of  the  lower  orders  of  life 
which  are  so  rarely  found  in  these  old  rocks  was  unsuccessful,  for, 
save  some  doubtful  traces  of  Annelides,  no  fossils  were  found. 

The  party  then  returned  to  Shrewsbury  by  way  of  the  pretty 
village  of  Uffington,  and  sat  down  to  an  excellent  dinner  at  the 
Crown  HoteK  the  President  R.  G.  Jebb,  Esq.,  of  the  Lyth,  near 
Ellesmere,  being  in  the  chair.  After  dinner,  the  Rev.  T.  E.  Jones, 
of  Selattyn,  was  elected  a  Member,  and  six  gentlemen  were  proposed 
as  candidates  for  admission  at  the  next  meeting.  The  next  meeting 
was  fixed  to  be  held  at  Llyncliss  and  Sweeney  on  the  l3th  of  July. 
On  the  proposition  of  Mr.  D.  C.  Davies,  it  was  resolved  to  subscribe 
two  guineas  annually  to  the  Paloeoutographical  Society.  The  Pre- 
sident then  gave  an  interesting  account  of  the  discovery  of  a  very 
ancient  shield  on  Baslcy  Moor;  and  Mr.  T.  Parrot  exhibited  some 
fine  specimens  of  Calt/mene  from  the  Bala  Sclli^ts  of  Cyrn-y-brain, 
near  Llangollen;  and  a  Pecten  from  Monte  Mario,  near  Rome,  was 
shown  by  the  Secretary,  Mr.  H.  M.  Gwyther. — D.  C.  D. 

Dumfries  and  Galloway  Natural  History  and- Antiquarian 
Society. — The  last  In  door  Meeting  of  this  Society  was  held  in  the 
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Assemblj-street  Club  Rooms, — ^Dr.  Gilchrist,  Yice-t^resident^  in  the 
chair.  There  was  aTery  Bumerous  attendance  of  Members.  Sereral 
new  Members  having  been  admitted,  and  other  preliminary  bosinesd 
transacted,  Mr.  W.  M*Diarmid  read  an  account  of  the  Lady  Devor- 
gilla,  the  mother  of  John  Balliol,  King  of  Scotland,  founder  of 
Sweetheart  Abbey,  and  builder  of  the  Old  Bridge  over  the  Nith  at 
Dumfries. 

The  Secretary  then  read  a  paper,  contributed  by  Dr.  Crisp«  *  On 
the  Anatomy  and  Habits  of  the  Spoonbill  {Piatalea  Leucarodia.y 

Dr.  Gilchrist  then  read  a  short  paper  in  continuation  of  his  re- 
searclics  on  the  ancient  sea-beaches  of  the  Nith  valley.  Hia  atten- 
tion had  been  confined  to  the  terrace  which  was  seen  commencing  on 
the  left  bank  of  the  Nith,  immediately  below  the  caul  at  Dumfries. 
The  corresponding  terrace  on  the  other  side  was  that  which  formed 
St.  Michael*8  Street.  He  was  of  opinion  that  these  terraces  were  of 
marine  origin,  as  he  had  certain  information  that  marine  shells  had 
been  discovered  in  the  soil  near  the  brickworks  at  the  shooting  range. 
He  was  still  in  the  midst  of  his  researches,  and  would  communicate 
the  results  from  time  to  time  to  the  Society.  Dr.  Grierson  also  ex- 
hibited some  interesting  fossils  from  the  Silurian  rocks  at  Dunscore. 
In  one  there  was  a  circular  marking  that  reminded  him  of  the  mark- 
ings noticed  in  a  paper  which  had  recently  been  sent  them  from  the 
Isle  of  Man.  He  had  also  been  supplied  by  Mr.  Corner,  of  Fraser- 
ford,  with  a  specimen  of  Graptolite  from  the  Silurian  strata  near 
Dunscore,  which  was  the  first  time,  he  believed,  that  they  had  been 
found  there,  altliough  tliey  abounded  in  the  valley  of  Moffat  Water. 

A  lengthened  paper  on  the  Fire-clay  of  Edinburgh,  contributed  by 
Mr.  Marshall,  was  presented,  but  was  only  partially  read,  owing  to 
the  lateness  of  the  hour. 

Dr.  Grierson,  Thornhill,  exhibited  a  number  of  skeletons,  &c. — also 
two  specimens  of  muslin  of  very  fine  texture,  made  from  the  leaves 
of  tiie  Pine-apple,  from  the  Island  of  Penang. 

The  first  Field-meeting  was  fixed  for  the  1st  of  June,  when  the 
Society  is  to  visit  the  ancient  camp  at  Burnswark  in  Annandale. — 
Dumfries  Herald. 

North  Staffordshire  Field  Naturalists'  Society.  —  On 
Saturday,  the  13th  of  May,  the  North  Staffordshire  Field  Natural- 
ists' Society  commenced  their  summer  rambles  by  an  excursion  to 
Biddulph  and  its  vicinity.  The  Society  has  been  recently  established, 
and  this  was  its  first  field-day.  There  was  a  muster  of  about  forty 
Members  from  Stoke,  by  train  to  Gillow  Heath,  where  it  arrived 
about  1.30  p.\i.  A  walk  to  the  top  of  Cloud,  a  distance  of  about 
three  miles,  in  order  to  examine  its  botany  and  geology,  was  a  part 
of  the  day's  programme ;  but  this  project  was  abandoned  in  conse- 
quence of  the  lateness  of  the  hour  of  arrival,  and  the  company  con- 
fined themselves  to  viewing  the  gardens  at  Biddulph  Grange,  which 
are  of  world-wide  reputation,  and  likewise  of  examining  the  fine 
collection  of  fossils  in  the  geological  gallery.  They  afterwards 
proceeded  to  inspect  the  picturesque  ruins  of  the  castle,  which  is 
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renowned  for  its  siege  daring?  the  Civil  War.  Mr.  C.  Brockleharst 
and  Mr.  Sainter,  from  Macclesfield,  join^fd  the  excursionists  bj 
inTitation ;  and  at  the  close  of  the  Terr  agreraUe  daj-'s  proceedings, 
the  latter  gentleman  read  the  following  inieresting  pnper  On 
the  Geology  of  Cloud  Hill  and  the  adjacent  couutrj  : — '  Cl-^ud  Hill  is 
about  1,200  feet  above  the  level  of  the  i^a  ;  it  is  capped  by  tho 
Millstone-grit,  and  is  composed  of  three  beds,  namdv,  first,  third, 
and  fourth  grits,  with  shales  between  each,  and  the  thickness 
amounts  to  about  o03  feet.  The  srcund  bed  is  not  rcj>reseute'l. 
The  first,  or  uppermost  bed,  technicailj  call.-d  *•  Rough  Roek,'^ 
u  a  coarse  massive  sandstone  or  grit,  and  it  lunns  almost  in- 
variably the  floor  of  the  Coal- measunrs.  It  averiiges  in  a  remarkable 
manner  throughout  its  whole  course  aboj<  HX>  ft.-et  in  tLicknt:*--. 
On  the  borders  of  Lancashire  and  Yorksiiire,  near  Motirain,  the 
Millstone-grit  series  consists  of  five  bcrdsf,  which  exhibit  a  total 
thickness,  with  their  shales,  of  about  3,000  ft:et.  On  tracing  the»e 
grits  southwards,  the  beds  Ijecome  (rradualiy  thinuf^r;  and  at  about  t*.'n 
miles  south-west  of  this  locality,  three  of  the  beds  haveuied  out ;  1<  av- 
ing  the  first  and  third,  with  their  bhales,  at  a  thickness  only  ot'  about 
300  feet ;  as  may  be  observed  on  the  raar;;ins  of  the  Wetley  and 
Cheadle  Coal-fields.  The  second  bed  of  grit,  wiiich  consists  mostly 
of  a  brown,  flaggy,  fine-grained  sandstone,  can  be  traced  no  farther 
than  a  little  to  the  south  of  Shutlingslow.  This  hill  (Cloud;  forms 
a  very  striking  feature  in  the  surrounding  landscape,  and  presents  a 
development  of  the  first  and  tiiird  grits,  particularly  the  latter,  which 
18  generally  celebrate*!  for  its  massiveness  ol*  structure  add  its  long 
lines  of  steeply  scarped  hills,  that  contrast  so  strongly  with  the 
undulating  plains  of  Cheshire.  But  while  I  am  dwelling  u[>on  the 
physical  features  of  this  part  of  the  country  in  relation  to  scenic 
effect,  I  must  say  a  few  words  of  a  more  useful  and  practical  cha- 
racter ;  and  that  refers  to  the  |>osition  of  this  hill  with  reference  to 
the  Coal-measures  b^-low  it  on  its  western  Jispecr,  as  these  form  the 
most  noi^herly  jwint  of  the  North  Slati'ord>hire  Coal-lieUis.  Tiie 
whole  of  these  lieds  of  coal,  with  their  sandstones  and  shales,  are 
contained  in  a  basin  or  trough,  called  the  Biddulph  Trough;  and  this 
hollow  is  formed  by  the  two  bcils  of  grit  before  named,  which  pass 
under  these  Coal-measures,  and  crop  out  again  on  the  opposite  side  of 
the  valley,  forming  the  lK>Id  ridge  of  Congleton  Edge,  and  the 
fantastic  denudations  of  Mow  Cop.  The  fourth  bed  of  grit  is 
quarried  below  the  eastern  side  of  Cloud  Hill,  but  it  extends  not 
much  farther  westward,  since  it  does  not  make  its  appearance  on  its 
proper  horizon  at  Mow  Cop  or  Congleton  Etlge.  Eastward,  this  bod 
(the  fourth)  forms  the  romantic  scenery  around  the  banks  of  Rudyard 
Lake,  and  it  gradually  dies  out  near  Cheddleton,  after  having  ex- 
hibited on  the  confines  of  Lancashire,  Yorkshire,  and  Derbyshire,  an 
enormous  mass  of  gritstone  and  conglomerate,  about  1,000  feet  in 
thickness.  The  fifth  Ix-d  terminates  in  the  Hudvard  Basin  near  the 
Wet h'y  Coal-field  ;  and  although  it  has  been  as  regular  and  persi>tent 
in  its  course  as  the  fourth  bed,  still  it  has  held  in  general  a  subordi- 
nate relation  to  it  with  respect  to  industrial  purposes;  since  the 
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fourth  bed  is  more  easily  attainable,  and  is  superior  in  qnalitj  as  a 
building  stone.  Stretching  northward  from  the  extreme  point  of 
Cloud,  at  a  much  lower  level,  we  have  the  Yoredale  series  of  rocks, 
so  named  from  a  locality  in  Yorkshire.  This  section  of  the  Car- 
boniferous system  lies  immediately  below  the  grits,  and  it  exhibits  in 
this  neighbourhood  thin-bedded  and  coarse-grained  sandstones,  with 
dark  shaletn,  and  occasionally  thin  earthy  limestones.  This  series 
enters  into  the  composition  and  structure  of  the  long  ranges  of 
Bosley  Minn  and  the  Gun  ;  also  the  sharp  anticlinals  of  Biddulph 
Moor,  besides,  according  to  Messrs.  Hull  and  Green,  embracing  at 
intervals,  when  not  overlain  by  the  Millstone-grit  and  Coal-measures, 
an  extent  of  country  from  Cloud  to  Cheadle,  near  Alton,  to  Harting- 
ton  in  Derbyshire,  and  to  Hayfield  in  the  same  county,  and  also  to 
Mar  pie,  near  Stockport.  These  rocks  reappear  near  Staly  bridge ; 
and  northward,  in  tiie  Saddleworth  valley,  their  thickness  is  not  less 
than  2,000  feet.  In  the  neighbourhood  of  Macclesfield,  where  I  am 
pretty  well  acquainted  with  the  deposits,  the  Yoredale  series  have 
thinned  down  alK)ut  800  feet.  There  also  the  first  bed  of  grit  is 
about  100  feet  in  thickness  ;  the  second  bed,  150;  third,  200;  fourth, 
100  ;  fifth,  60 :  and  add  to  these  400  feet  for  their  intervening 
shales,  wo  have  a  total  thickness  of  1,000  feet.  I  have  now  given 
you  a  short  abstract  of  the  different  beds  of  grit,  &c.  as  they  relate 
more  especially  to  the  locality  we  have  visited  to-day.  If  we  had  been 
favoured  with  more  time,  and  had  extended  our  ramble  to  Rush  ton, 
there  is  a  much  wider  field  of  interest  and  exploration  at  that  place. 
For  along  with  those  beds  of  grit  (excepting  the  first  and  third)  and 
the  Yoredale  rocks,  there  are  to  be  seen  and  studied  some  outliers  of 
the  Permian  marls  and  sandstones,  and  the  pebble-beds  of  the  Bunter 
series.' — J.  D.  S. 

The  Warrington  Field  Naturalists'  Society  held  their  Third 
Annual  Meeting  at  the  Mechanics  Institution,  on  the  evening  of  May 
10th,  under  the  presidency  of  T.  G.  Rylands,  Esq.,  F.L.S.,  &c. 
Mr.  Greening,  Mr.  Milner,  Mr.  Green,  and  many  other  gentlemcu, 
exhibited  microscopes  and  objects  of  Natural  History ;  and  papers 
were  read  by  Mr.  Peers,  the  Honorary  Secretary,  and  by  Mr.  Green, 

Mr.  Paterson  read  an  exceedin«rly  interesting  paper  on  the  Geo- 
logy of  the  Dii-trict.  After  describing  the  position  of  the  New  Red 
Sandstone  formation  (to  which  the  rocks  immediately  surrounding 
us  belong),  he  stated  that  the  Permian  may  he  seen  in  a  cutting  oq 
the  Manchester  and  Liverix)ol  Railway,  where  it  is  crossed  by  the 
St.  Helenas  and  Runcorn  Gap  line.  It  appears  to  form  a  belt,  about 
half  a  mile  in  width,  from  the  Grange,  north  of  St.  Helen's  btation, 
in  tiie  direction  of  Parr  and  Sutton  Mill,  and  on  to  Rainhill,  where 
it  is  thrown  out  by  a  fault.  Pebble-beds  occur  in  the  same  neigh- 
bourhood: a  deposit  may  be  seen  in  an  old  quarry  by  the  roadsido 
at  Winwick,  in  a  dell  between  Newton  Heath  and  Karlcstown  vil- 
lage; also  at  Newton  and  the  railway  cuttings  to  the  east.  In  an 
industrial  point  of  view,  these  beds  may  be  regarded  as  the  most 
valuable  in  the  Triassic  series,  the  stone  being  comparatively  hard, 
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ftnd  less  liable  to  disintegration  from  atmospheric  influences.  It 
appears  highly  probable,  from  the  aspect  presented  in  our  immediate 
neighbourhood,  and  eastward,  that  tlie  Bunter  formation  had  been 
considerably  upheaved  and  subjected  to  great  denudation  previous 
to  the  deposition  of  the  Keuper ;  for  it  did  not  appear  that  the  Bunter 
— which  was  650  feet  thick — was  found  on  any  of  the  promontories 
north  of  the  Mersey ;  it  was  seen  only  on  the  low-lying  plains  from 
Widnes  to  Warrington,  and  along  the  river-valley  eastward ;  and 
at  Hill  Cliff,  where  the  lower  beds  of  the  Keuper  are  quarried  for 
building  purposes,  they  appear  to  lie  unconformably  upon  the  pebble- 
beds  of  the  Bunter  series.  After  making  some  remarks  on  the 
Lower  Keuper,  he  concluded  by  referring  to  the  forms  of  life  which 
presented  themselves  during  the  New  Red  Sandstone  epoch. 

Mr.  Paterson  exhibited  a  geological  section  of  the  country  from 
Weston  Point  to  Halton. 

The  President  expressed,  on  behalf  of  the  Society,  his  warmest 
thanks  to  Mr.  Paterson  for  the  paper  he  had  read. 

The  Revs.  W.  Hamilton,  J.  D.  Massingham,  and  R.  R.  Moore 
addressed  the  meeting ;  and  after  a  vote  of  thanks  to  the  Chairman, 
the  Members  separated. —  Warrington  Guardian,  May  13. 


ORIGIN  OF  ROCK-BASINS  IN  NE>V  ZEALAND. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — As  I  had  erroneously  been  led  to  believe  that  my  eminent 
friend  Dr.  Hector,  who  conducts  the  Geological  Survey  in  the 
southern  portion  of  New  Zealand,  had  adopted  the  same  view  as 
Dr.  Haast  respecting  the  power  of  Glaciers  to  excavate  basins  in 
hard  rocks,  I  now  transmit  a  letter  I  have  recently  received  from 
him,  which  shows  that  his  opinion  is  very  diflerent  indeed  to  that 
which  has  been  attributed  to  him.  In  fact,  the  views  of  Dr.  Hector 
seem  to  coincide  with  those  of  the  geologists  who,  like  niyself,  refer 
in  great  measure  the  formation  of  valleys  and  lake-cavities  to  ancient 
plications  and  ruptures  of  the  strata — doubtless  deepened  in  moun- 
tainous countries,  whether  by  ice  or  water. —  Your  obedient  servant, 

Juiy  14,  1865.  RODEItICK   I.    MUKCIIISON. 

Dear  Sir  Roderick, — I  feel  greatly  obliged  to  you  for  the 
trouble  you  took  in  laying  the  notes  on  our  Geolo«ry  before  the 
Society,  and  for  your  kind  expressions  respecting  my  labours.  It 
is  only  lately  that  1  have  been  able  to  settle  down  to  work  up  the 
materials  I  have  amassed,  so  that  there  are  many  points  only  now 
becoming  clear  to  my  mind. 

I  am  afraid  that,  with  respect  to  the  Glacier-erosion  of  valleyg, 
you  are  confusing  my  views  with  those  of  Haast.  1  cannot  at 
all  agree  with  him,  as  to  the  power  he  attributes  to  Glaciers,  of 
excavating  the  floors  of  their  valleys,  so  as  to  form  rock-basins, 
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unless  it  can  be  shown  that  they  are  advancing  with  the  dip  of 
soft-bedded  strata  which  flank  the  harder  rocks  that  form  the 
mountains. 

I  believe  that  instances  of  this  kind  have  occurred  in  New 
Zealand,  especially  on  the  west  side  of  tlie  mountains. 

The  great  valleys,  however,  which  exist  in  the  Crystalline  rocks, 
and  which  are  '  rock-basins,'  have  become  so  by  unequal  axicd  motion^ 
which,  in  the  case  of  Otagp,  has  generally  been  a  subsidence  of  the 
mountain-centres,  more  rapid  on  the  west  than  the  east,  and  accom- 
panied by  a  rise  of  the  flanking  formation.  However,  I  can  have 
no  doubt  that  in  the  schistose  formations,  and  other  stratified  rocks 
having  alternations  of  hard  and  soft  beds,  the  valleys  have  been 
exravated  in  the  strike  of  the  soft  strata  by  simple  erosion. 

In  the  case  of  the  massive  Crystalline  rocks,  I  have  reason  to 
suppose  that  the  valleys,  such  as  are  occupied  by  the  true  coast- 
sounds,  have  originally  followed  lines  of  injected  basic  rocks,  that 
invaded  the  ciystalline  mass  subsequent  to  its  original  nietamorpliism, 
and  which  basic  rocks,  decomposing  more  freely  than  the  gueissic 
group  on  the  subsequent  elevation  of  the  land,  gave  way  before  the 
descending  ice.  It  seems  to  me  that  the  essential  condition  to  the 
existence  of  glaciers  is  a  lofty  plateau,  or  slightly  inclined  mountain- 
top,  on  which  the  snow  rests  in  sufKcient  quantity  to  descend  into 
the  lower  levels  as  its  only  means  of  escape.  The  greatest  erosion 
takes  place  where  it  descends  over  the  edge  of  this  plateau,  or 
*  b reeding- ff ro?md ;^  and  if  there  is  a  sofl  'run  '  in  the  rocks,  it  must 
cut  a  notch  there  whicii  will  extend  into  the  higher  country  as  a 
deep  valley.  I  believe  1  can  prove  that  it  has  been  thus  tliat  all 
our  principal  valleys  have  been  formed.  Ice  is  only,  after  all,  one 
of  the  ordinary  destructive  forces,  the  effect  of  which  has,  perhaps, 
been  rather  underrated  ;  but  there  has  been  no  new  erosive  agency 
added  to  that  formerly  known  to  geologists.  The  ice-fall  acts  just 
like  a  great  cascade  in  a  river,  at  which  point  the  greatest  erosion 
goes  on— that  which  is  effected  by  the  gently  running  part  of  the 
stream  being  small.  The  only  supposed  new  point  in  these  dis- 
coveries is  the  excavation,  or  ploughing  action,  by  the  ice  of  the 
glacier  after  it  has  descended  to  the  valley-level,  and  with  that  I 
certainly  do  not  agree. 

Trusting  tiiat  1  can  shortly  support  my  views  with  full  details, 
I  remain,  my  dear  Sir  Roderick,  yours  sincerely, 

James  Uectok. 

Di'.NEDiy:  A2>ril  18,  1865. 

GEOLOGY  OF  MATLOCK  AND  TUK  NEIGHBOURHOOD. 
To  the  Editor  of  the  Gkological  Magazine. 

Sir, — Allow  me,  through  the  medium  of  your  Magazine,  to  direct 
the  attention  of  Geological  tourists  during  the  ensuing  autumu  to 
some  interesting  spots  in  a  part  of  Derbyshire  not  yet  sufficiently 
known.  The  Mountain-limestone  around  Matlock  presents  very 
instructive  sections,  which  have  lately  been  extended  by  quarrying- 
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A  Greologist  maj  now  be  able  to  ascertain  whether  there  is  a  real 
fault  between  the  High  Tor  and  Masson  Hill,  or  whether  the  fault 
be  onlj  apparent  through  the  falling  down  of  the  strata  on  the 
western  side  of  the  great  rent  to  which  the  Tor  originally  owed  its 
existence.  A  part  of  the  second  or  under  bed  of  toadstone  may  now 
be  seen  near  Mr.  Stevenson^s  Paint-works,  under  the  High  Tor. 
Shreds  or  fragments  of  raised  beaches  may  be  recognized  behind 
Matlock  Bath  and  other  parts  of  the  valley ;  but  the  finest  speci- 
mens of  raised  beaches,  of  dimensions  admitting  of  being  explained 
by  ordinary  earthquakes,  may  be  traced  to  the  south  of  Cromford,  on 
the  right  band  of  the  Cromford  and  Wirksworth  Road.  The  Black 
Rocks  to  the  left  of  the  road,  at  a  much  prreater  elevation,  reveal  in 
a  very  impressive  manner  the  action  of  oceanic  waves,  tides,  and 
currents.  The  angles  of  the  jointed  blocks  of  hard  Millstone- 
grit,  and  in  many  instances  the  fractured  surfaces,  appear  as  if  they 
had  resisted  atmospheric  action  or  weathering  for  thousands  of 
years.  Furrows,  a  few  inches  in  depth,  have  in  some  places  evidently 
been  worn  away  by  rain  ;  but  very  few  signs  of  the  effects  (in  the 
shape  of  powdered  grit)  of  pluvial  disintegration  can  be  discovered, 
while  several  of  the  crevices  are  partly  filled,  not  by  decayed  grit,  but 
by  a  sandy  calcareous  clay  of  the  same  nature  as  that  which  may  be 
seen  covering  considerable  areas  in  Matlock  Valley.  This  clay  con- 
tains fragments  more  or  less  rounded,  and  was  probably  deposited  by 
the  sea  during  the  last  submergence  of  the  land.  The  Black  Rocks 
have  acquired  their  present  shape,  not  by  disintegration,  but  by  the 
displacement  of  blocks,  leaving  walls  and  pillars,  with  intervening 
passages,  the  sides  of  which  are  nearly  as  fresh-looking  us  when  the 
rocks  were  jointed.  Here  the  Geologist  can  likewise  see  rock-basins 
on  the  sides  of  the  cliffs,  and  in  positions  to  which  an  undermining 
agency  only  could  have  had  access.  But  such  hollows  on  the  sides 
of  rocks  are  more  common  on  Stanton  Moor,  a  few  miles  to  the  north- 
west of  Matlock.  There  also  may  be  Keen  pillars  of  rocks  like  chim- 
neys, consisting  of  square  blocks,  apparently  piled  up,  but  really  tlio 
remaining  fragments  of  jointed  strata.  Farther  north,  on  the  other 
side  of  the  Derwent,  the  Millstone-grit  rises  in  pillars,  like  the 
Cheese- wring  of  Cornwall.  Here  they  are  called  '  Batches  of  Old 
Cakes.'  That  they  are  very  old  is  evident,  for  their  shape  cannot 
be  explained  by  any  weathering  process  now  operating  on  the  spot, 
but  would  seem  to  point  to  the  lateral  action  of  the  sea.  Some  kinds 
of  Millstone-grit  are  peculiarly  adapted  to  resist  weathering.  The 
longer  they  are  exposed  to  the  atmosi)here,the  harder  tlieir  surfaces 
become;  and,  with  their  usual  mossy  covering,  I  am  convinced  tliey 
may  retain  certain  shapes  for  a  very  long  period.  The  Post-oflice 
and  other  houses  in  Cromford  were  built  seventy  years  ago,  and  the 
marks  of  mason's  tools  are  now  as  perfect  and  fresh-looking  as  when 
the  stones  were  hewn. 

Behind  Matlock  High  Tor  there  is  a  deep  rent,  the  bottom  and 
ramifications  of  which  have  been  partly  filled  with  a  kind  of  sand, 
quantities  of  which  have  been  brought  to  the  surface  during  lead- 
mining  operations.    An  examination  of  the  sediment  in  this  rent,  or 
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roofless  cave  (exceptiog  where  it  is  covered  b;  k  Bea-wom  ti^'% 
might  It-ad  to  a  better  understanding  uf  the  origia  of  deposits  in 
caves.  Here  no  fresh  water  could  ever  have  percol&ted  to  uij 
extent,  B3  the  High  Tor  ia  sui'TOunded  by  low  ground. 

On  tlie  footpath  between  Cromfurd  and  fionaall,  I  hnre  seen 
smootlied  surfnccs  and  markings  on  the  lirnestoDe  rock,  which,  if 
they  are  not  glacial,  are  prol>abljr  as  much  so  as  niaa;  phenomeiw 
wlitcli  are  attributed  to  icebergs,  if  not  to  sub-ocrinl  glaciers.  I 
believe  the  rock  is  called  the  Bloodt/  Stone.  D.  Mackintosh. 


PERMIAN  STRATA  IS  THE  VALE  OF  CLWTD, 
To  the  Editor  of  tha  Geological  Maoazime. 
Sir, — I  have  recently  observed  on  the  eastern  side  of  the  head  of 
the  Vale  of  Clwyd,  a  small  exposure  of  Permiao  strata,  intervening 
between  the  Buuter  Sandstone  and  tlie  Mountain-limestone.  The 
Pcrmiim  is  not  marked  on  the  map  of  the  Geological  Survey  as  ex- 
isting anywhere  in  the  Vnle  of  Ulwyd ;  and  as  its  occurreDoe  givei 
evidence  of  even  still  greater  antiquity  to  an  important  eroeioB  of 
the  Mountaiii-limesioue  of  North  Wales  than  that  mentioned  by 
Professor  Jukes  in  your  lost  number,  1  send  the  accompanying  sketch- 
section  for  publication  in  the  Magazine. 


On  the  Geological  Survey  Map,  sheet  74,  the  Mountain-limcsune 
near  Llaiifair  Chupel,  forming  the  eastern  boundary  of  the  vnle,  iJ 
represented  about  a  third  of  n  niiic  in  width.  It  is,  however,  between 
Peritre  Celyn  and  Goer  Owen,  much  narrower  ;  the  whole  of  tbe 
space  to  Ihe  west  of  rlie  road,  and  part  of  that  to  the  east,  consisting 
ot  an  alternation  of  red  marls,  variegated  slialy  beds  and  pnrpliih 
sandstones,  and  pebble  beds,  with  some  impnre  concretionary  lime- 
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8tone,  dipping  about  42°  to  the  S.W  ,  and  resting  with  an  apparent 
conformity  on  the  denaded  surface  of  the  Mount-ain-limestone,  which 
in  this  part  of  the  vale  has  a  similar  dip.  These  beds  were  pro- 
bably not  visible  at  the  time  of  the  Survey,  bet  are  now  expose<l  in 
quarries  to  the  east  and  west  of  the  road«  and  ha^e  recently  been 
pierced  by  some  pits  sunk  in  search  of  haematite  on  its  western  or 
lower  side.  They  are  very  dir^tinct  in  mineral  character  from  both 
the  neifrhbourin«r  Millstone-crrit  and  the  Bnnter  Sandstone  of  the 
vale,  and  are  an  exact  counterpart  of  the  Pterin ian  series  of  Shrop- 
shire. 

The  Bunter  Sandstone  is  well  exposed  a  mile  to  the  north-west 
at  Garth  Gynan,  where  it  dips  north-west  about  2-3%  and  wouM 
appear  to  be  unconformable  to  the  beds  at  Pentre  Celyn,  but  the 
junction  is  not  visible. 

Although  the  supposed  Permian  strata  appear  to  rest  conformably 
to  the  Mountain-limestone,  the  extreme  thinness  of  the  Limestone  at 
this  point,  and  the  absence  of  the  Millstone-grit,  which  is  so  largely 
developed  close  at  hand,  would  indicate  a  great  erosion  of  the 
Lower  Carboniferous  series  before  the  deposition  of  the  Permian. 
The  Permian  strata  were  here  certainly  deposited  on  nearly  level 
Carboniferous  Limestone  ;  and  if  this  were  its  original  plane  of  de- 
position, the  elevation,  and  probably  the  great  dislocation,  must  liavo 
taken  place  between  the  Permian  and  the  New  Red  period  ;  also  a 
second  great  erosion  before  the  deposition  of  the  New  Red  Sand- 
stone. The  Mountain-limestone,  with  its  overlying  Permian,  must 
have  been  pitched  up  some  15*^  or  17®  before  the  Bunter  Sandstone 
was  deposited  against  them,  and  then  the  whole  further  elevated  to 
the  extent  of  the  present  dip  of  the  Bunter. 

That  a  great  denudation  of  the  Lower  Carboniferous  series  took 
place  before  the  close  of  the  Permian,  is  also  evident  from  the  large 
number  of  fragments  of  Mountain-limestone  that  occur  in  parts  of 
the  Permian  breccia  round  the  Abbersley  Hills,  and  on  the  bunks  of 
the  Avon,  near  Bristol. 

From  some  facts  I  have  recently  observed  in  Flintshire  and  Den- 
bighshire, I  think  the  contour  of  the  Mountain-limestone  range  of 
Noi*th  Wales  was  not  materially  changed  during  the  Glacial  period  ; 
but  that  some  further  erosion  did  take  place,  is  raanifcvst  from  the 
abundant  fragments  of  Mountain-limestone  that  occur  in  the  Boulder- 
clay  of  the  North  Welsh  coast.  Ice-transported  blocks  of  Mountain- 
limestone,  weighing  many  hundredweights,  and  Mountain-liniostono 
fossils  also,  frequently  occur  in  the  Drifts  and  Bouldcr-chiy  of  the 
Severn  Valley. — I  am,  &c.  Geouge  Maw. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — Your  Correspondent  whoso  observations  appear  on  page 
236  of  your  Magazine  for  May  falls  into  a  serious  error  in  sup- 
posing that  the  stratified  and  unfossiliferous  clay,  which  npp(5ars 
upon  the  surface  of  the  Lower  Boulder-clay,  at  Ilcaton  Mer^oy,  near 
Manchester,  belongs  to  the  Upper  Boulder-clay  division.  Yestenhiy 
I  paid  a  visit  to  the  locality,  and,  after  comparing  his  notes  witli 
the  sections  that  are  now  to  be  seen,  it  is  evident  that  they  arc  not 
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the  same  sections  as  those  mentioned  by  Mr.  E.  Hull,  of  the  Geo- 
logical Survey,  but,  on  the  contrary,  are  taken  from  a  Brick-croft  at 
u  distance  of  about  300  yards,  where  nothing  but  Lower  Boulder- 
clay  is  to  be  seen,  with  a  covering  of  fine  sand.  The  absence  of  the 
'  Laminated  clays  and  bed  of  decomi>o8ed  vegetation,'  in  Section 
No.  1,  that  your  correspondent  gives,  is  owing  to  its  being  at  a  much 
lower  elevation  than  Section  No.  2  that  he  speaks  about,  where  he 
says  that  upon  the  surface  (of  what  he  calls  Upper  Boulder-clay) 
'occurs  a  boggy  soil,  with  branches  of  trees,  some  3  feet  thick.' 
The  differeuce  that  exibts  between  the  Upper  Boulder-clay  and  the 
deposit  at  lleaton  Mersey,  to  which  he  gives  the  same  name,  is  so 
great  that  a  novice  would  be  able  to  see  the  distinction.  The  first  is 
a  hard,  compact,  and  unstratified  deposit,  containing  pebbles  and 
striated  boulders  in  abundance;  whilst  the  second  is  a  soft  stratified 
or  laminated  deposit  in  which  no  pebbles  nor  boulders  occur.  An- 
other proof  as  to  the  difference  of  the  deposit  is  well  shown  in  the 
materials  that  are  produced  from  them.  The  Boulder-clay  is 
extensively  used  for  brick-making,  whilst  the  laminated  clay  is  used 
for  making  earthenware.  The  following  is  the  section  about  mid- 
way from  the  top  of  Grundy  Hill ;  it  was  taken  yesterday : — 

Fine  laminated  sand    .....     10  feet. 

Layer  of  peaty  matter,  about  3  feet  thick, 
composed  of  decomposed  vegetation,  con- 
taining branches  of  hazel-trees,  trunks,  and 
roots,  but  not  in  an  upright  position  .       1  foot. 

Dark-brown  laminated  clay,  now  known  as 

*  warp ' 13  feet. 

Lower  Boulder-clay,  varying  in  colour  from 
red  to  bluish,  containing  striated  boulders 
vlvlkX  vemfiiiii^  o^  Bo8  primigenius         .         .     20  feet,  and  the 

base  not  seen. 

I  may  state,  that  I  never  before  observed  the  trunks  and  roots  of 
the  hazel-trees  in  the  bed  that  occurs  on  the  surface  of  the  *  warp,' 
nor  was  I  ever  rewarded  with  findini;  the  remains  of  Bos  primi- 
genhis  in  tlie  Lower  Boulder-clay  of  Heaton  Mersey  until  my  ex- 
cursion yesterday. — Yours,  &c.  J.  Webster  Kikkham. 

LowEit  Brouoht(»n:  May  5,  180/). 


To  the  Editor  of  the  Geological  Magazine. 

DISCOVERY  OF  FOSSIL  SHELLS  IN  THE  SILURLVN  SILVLES  OF 

DrMl'^RIlCSSIIIRE. 

Siu, — The  j)recise  age  of  the  Silurian  beds  of  Dumfriesshire  has 
always  been  a  difficulty  with  Geologists,  because  the  most  diligent 
search  has  hitherto  brought  to  light  no  higher  organisms  than 
GraptoliteSy  with  the  cxcei)tion  of  some  very  doubtful  and  obscure 
specimens — so  obscure  that  the  species  could  not  be  determined. 

It  lijis  been  my  good  fortune  to  discover  several  specimens  of 
shells  in  the  Black  Shales  of  Garpel  Burn,  which  runs  through  a 
glen  about  2^  miles  from  the  town  of  Moffat.  I  only  found  tlieni 
after  searching  the  shales  on  four  consecutive  days,  spending  a  good 
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psrt  of  each  daj  at  this  point.  Afker  fiodiog  tbe  first  specimens,  I 
went  on  the  following  daj  ;  bat,  aiihoagh  I  Uboared  for  several 
hoars,  I  did  not  succeed  in  obtaining  a  single  specimen.  On  a  sub- 
seqaent  occasion  I  was  more  fortonate.  bat  jet  the  fossils  are  very 
rare.  The  state  of  preserration  of  these  shells  is  prettv  good,  and 
the/  maj  be  referred  to  two  species :  one  is  a  Brachiopo'l,  like  Discina 
rupatOj  but  rather  larger  than  the  one  figured  by  Sir  R.  L  Mur- 
chison,  in  his  *  Siluria.'  This  shell,  in  the  typical  district,  ranges 
from  the  Wenlock  to  the  Ludlow  beds  ;  and,  according  to  this 
evidence,  these  beds  must  rank  higher  than  has  been  hitherto  sup- 
posed. The  others  may  be  referred  to  JlodioiopsiSr  and  the  species 
much  resembles  3L  orbiemlaris,  which  ranges  from  the  Caradoc  or 
Bala  to  the  Llandovery  Rocks.  The  occurrence  of  this  shell  seems 
to  confirm  the  opinion  held  by  Professor  Harkness,  that  these  beds 
are  of  the  same  age  as  the  Caradoc  Sandstone. 

This  discovery  is  of  some  importance,  as  it  points  towards  data  on 
which  the  age  of  the  beds  may  be  decided.  I  have  therefore  thou;rht 
it  my  duty  to  lay  it  before  the  Geological  world  as  soon  as  possible. 

I  am.  Sir,  ^.,  D.  J.  Bbown. 

NOBTH  BrOGB  StKEET,  EDIXBrBGS. 


Tllustratioxs  of  Trilobites. — We  have  received  from  Mr.  E.  J, 
Hollier,  of  Dudley,  a  lithographic  plate  of  Trilobites  of  the  natural 
size,  characteristic  of  the  Wenlock  Shale  and  Limestone  of  Dudley, 
drawn  from  specimens  in  Mr.  Hollier's  collection.  There  are  2S 
figures  of  various  species,  from  the  great  Homalonotus  del  phi  fw 
cephalus  to  the  minute  Cyphaspis  megalops.  But  although  inter- 
esting to  local  collectors,  and  also  because  they  rtfpresenc  actual 
specimens,  their  execution  is  not  equal  to  that  of  the  figures  given  by 
Mr.  J.  W.  Salter,  in  his  monographs  for  the  Palseontograpbical 
Society,  and  hardly  does  justice  to  the  excellent  specimens  in  Mr. 
Hollier's  cabinet,  which  they  are  intended  to  represent. 


OBITUARY. 

Samuel  P.Woodward,  Ph.D.,  A.L.S.,  F.G.S.,  Assistant-Palaeonto- 
losrist  in  the  British  Museum,  and  Examiner  in  Natural  Sciences 
to  the  Council  of  Military  Education,  was  born  September.  17,  1>21. 
He  was  the, second  son  of  the  late  Samuel  Wogdward,  of  Norwich, 
well  known  to  geologists  and  antiquaries  as  the  author  of  a  *Geology 
of  Norfolk*  (IS33;,  '  Synoptical  Table  of  Briti.-h  Organic  Ri'mains  ' 
(1830),  a  'History  of  Norwich  Castle'  (posthumous,  1847).  and 
"various  pa[>er3  in  the  *  Archaeologia'  of  the  Society  of  Antiquarioj«. 
Shortly  alter  his  father's  death,  he  was  temporarily  emploved  (in 
1838)  in  the  library  of  the  British  Museum,  and  in  1839  succeeded 
Mr.  Searles  Wood  as  Sub-curator  of  the  Geological  Society  of  Lou- 
don, and  was  elected  a  Member  of  the  Botanical  Society  and  an 
Associate  of  the  Linnaian.  In  I84o,  he  was  appointed  Professor 
of  Botany  and  Geology  in  the  Royal  Agricultural  College,  Ciren- 
cester,  and  was  one  of  the  founders  of  the  Cotteswold  Naturalists' 
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Field-club.  In  1848  he  was  made  first-class  Assistant  in  the  depart- 
ment of  Geology  and  Mineralogy  in  the  British  Museum.  He 
published  but  one  indei>endent  work,  a  'Manual  of  Recent  and 
Fossil  ShclLs'  of  which  the  first  part  appeared  in  1851,  and  the  two 
following  in  1863  and  1856.  It  has  been  used  or  recommended  as  a 
text- book  by  nearly  every  Professor  of  Natural  History  and  of 
Geology  in  Great  Britain  ;  while  in  America  it  has  obtained  a  very 
extensive  circulation.  The  small  Geological  Map  of  Eqgland,  pub- 
lished by  the  Society  for  the  Diffusion  of  Useful  Knowledge,  was 
prepared  in  1843  by  Mr.  Woodward,  under  the  superintendence  of 
Sir  R.  I.  Murchison  ;  and  Professor  Owen  acknowledged  his  assist- 
ance in  the  Invertebrate  portion  of  his  *  Palaeontology.'  Dr.  Wood- 
ward contributed  several  important  papers  to  the  *  Quarterly 
Journal  of  the  Geological  Society,'  *  Proceedings  of  the  Zoological 
Society,'  'Recreative  Science,'  'Annals  and  Mngazine  of  Natural 
History,' &c.  The  article  'Volcanoes*  in  the  *  Encyclopaedia  Bri- 
tannica,*  the  scientific  reviews  in  the  'Critic'  of  1860,  and  the 
'Athenaeum'  reports  of  proceedings  in  the  Geological  Section  of  the 
British  Association  from  1841  to  1856,  are  amongst  his  minor  con- 
tributions to  Geological  literature. 

These  Memoirs  exhibit  the  vast  acquaintance  with  the  recent 
forms  of  Mollusca  possessed  by  their  author,  and  afford  strong 
evidence  of  the  philosophical  cast  of  his  mind,  and  his  talent  iii 
determining  the  zoological  relations  of  obscure  organisms.  One  of 
his  most  remarkable  achievements  in  this  line  of  research  was  his 
determination  of  the  true  affinities  of  the  extinct  family  of  Rudistes, 
published  in  the  11th  volume  of  the  '  Quarterly  Journal  of  the 
Geological  Society;*  and  the  Society  showed  its  appreciation  of  the 
merits  and  value  of  his  memoir  on  that  subject  by  awarding  him 
the  proceeds  of  the  Wollaston  donation-fund  in  the  year  lb54;  and 
again  in  1857,  on  this  account,  and  to  assist  him  in  his  researches 
in  the  class  Radiuta. 

H<i  was  a  Member  of  the  Council  of  the  Geological  Society  from 
1859,  and  had  recently  been  appointed  one  of  the  Examiners  in 
Geology  and  Palaeontology  to  the  University  of  London. 

Although  his  published  works  may,  for  a  man  of  his  acknowledged 
merit  and  position  in  the  scientific  world,  appear  to  be  small,  they 
rc})re8ent  only  a  portion  of  the  original  work  that  he  performed: 
many  of  the  results  he  arrived  at  must  unhappily  have  died  with 
him,  but  others  remain  in  the  form  of  carefully  prepared  manuscripts, 
which  his  brothers  entertain  the  hope  of  publishing.  It  may  be  a 
matter  of  surprise  that  he  did  so  little  in  making  known  the  results 
of  his  investigations;  but  for  the  last  twenty  years  of  his  life  he 
suffered  from  chronic  asthma,  which  eventually  became  so  distress- 
ing as  to  awaken  the  sympathies  of  all,  and  caused  many  to  marvel 
at  the  energy  ho  displayed  in  research  and  conversation  during 
intervals  of  release  from  pain. 

An  attack  of  acute  bronchitis,  which  occasioned  the  rupture  of  an 
artery  in  the  lungs,  was  the  immediate  cause  of  his  death,  at  Heme 
Bay  (whither  he  had  gone  in  the  hope  of  benefit  to  his  health),  ou 
the  11th  of  July. 
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I.  The  CAXEMiks  Bccss  or  the  Botish  IsLAsne.  with  espccial 

SEFnEVCV    TO    THE    CCCCKKfSfCE    OF    THU    FOCOL^TIOS   A>D   ITS 

Fossils  b  Lax.A3n>. 

Bj  Wm.  Hnxm  Bailt.  FX.S.  F.03.  ics. 

THE  tcmi  {^mmJMam  ffrom  Caoilria,  the  mzxkfLt  name  of  Wales) 
was  ori^BaUr  empVijcd  bj  tL^  Ber.  Profersor  feipnck  to 
inclose  a  fsreat  ftriei  of  f«>*«iI:f*T«o<i*  an^  oiL*t  ro^k*  «>ccGrrI- ▼  'r.*rlow 
the  Bala  Limestocie  in  Nccth  Wak».  Sir  Cbar>s  Lj^Ii  •  ad-:  p«  so 
a  certain  extent  this  e]a££i£^aiS>c^  dlridirig  it  i^to  Upp^r  az.d  Lover 
Cambrian. 

Sir  B.  L  Marcbi«oa  aC'id^  to  tL'»  forrrftt'on  ai  tie  'Caznbrlan  or 
Basement  Boek«  </  tbe  SHarian  Br^io::..' 'f'  iz,':li'i\iiz  cruder  tLat 
de«ignati€A  tboee  of  tb<r  LotigmjTA  Ilill^  :i:  SLrcp^L:r^  a:.d  their 
equiTalent«  in  Xonli  Wak«.  He  explainf  Li«  &.H&  of  the  term  Caioi- 
brian  to  be  '  as  re&trieted  br  th^  Lue  Sir  H.  de  la  Btehe,  and  hU 
associates  of  the  Geolo^eal  Sorrej,  in  applrinz  :t  o=J j  to  the  love^t 
of  these  ledimentarj  r>>cks,  wfaich^  like  thos«  of  tLe  Lon?c:jiid, 
onderlie  all  the  strata  wit^  Silarian  fo««IL/  In  arcoriar.«>;  with 
this  application  of  the  term  a^  b^c-g  that  geserallj  adopted  Ir  geo- 
logbts,  I  propo«&  now  to  fM^i^er  it. 

The  occurrence  of  Cascbrian,  and  eren  perhaps  Pre-CacscrlAn.  or 
Laorentian,  Bocks  It.  Scotlacd  appears  to  be  well  aathec.;:cASei  hoih 
by  Sir  B.  L  Marcbi-oii  atd  other  obserren ;  l-i:  die  exact  rrlaiio::* 
of  the  rocks  believed  to  k-eloLg  to  these  oldrr  fonaation*  in  ;he 
north-weat  of  Scotland  and  the  IK- bride*  ii  at  present  nndei:ii»:*L 
and  no  fosiiis  bare  jet  beeii  dL«<.oveTC-d  in  :Les:. 

The  rocks  of  North  Walea  referred  to  tLe  Cambrian  formal:  :•!:.  oa 
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the  autboritj  of  the  Geological  Survey,  exhibit  between  Harlech  and 
Dolgellj,  according  to  Mr.  Alfred  Selwyn,  8,000  feet  of  thick  beds 
of  quartz -rock,  sandstone,  and  clay-slates,  the  lower  part  of  the  aeries 
not  being  observable;  and  in  the  section  by  Professor  Ramsay,  across 
tlie  Menai  Strait,  and  over  Glyder  Fawr,  to  the  north  of  Snowdon, 
the  upper  5,000  feet  of  the  Cambrian  series  in  that  part  of  the  country 
id  described  as  consisting  of  green  and  purple  slates,  grits,  sandstones, 
and  conglomerates ;  the  Penrh3m  and  Llanberis  slate-quarries  being 
worked  in  a  band  of  slate  at  the  upper  part  of  the  series.* 

With  respect  to  the  occurrence  of  organic  remains,  the  author  of 
*  Siluria'  observes,  'No  fossils  except  marine  plants  or  fucoids  have 
yet  been  detected  in  these  rocks  of  North  Wales.' f 

The  Cambrian  rocks  of  the  Longmynds  are  described  by  the  same 
eminent  geologist  as  a  range  of  round-backed  hills  flanking  the 
western  side  of  the  road  from  Ludlow  to  Shrewsbury,  and  rising  to 
heights  varying  from  1,400  to  1,600  feet,  ranging  from  NN£.  to 
SSW. ;  they  stand  boldly  out  from  beneath  the  surrounding  Silurian 
deposits,  of  which  they  form  the  mineral  axis,  the  lowest  beds  being 
schists  or  clay-slates,  with  minute  layers  of  silicious  limestone, 
interrupted  by  bosses  of  eruptive  trap-rocks,  and  overlain  by  a  vast 
and  regular  series  of  hard  purple  or  greenish  and  grey  schistose 
flagstones  and  silicious  grits,  often  finely  laminated,  on  which  the 
rippled  surfaces  are  distinctly  visible. ^ 

The  thickness  of  this  great  series  of  strata  is  estimated  by  Mr. 
W.  T.  Aveline,  of  the  Geological  Survey,  at  more  than  20,000  feet.§ 

Traces  of  organic  life,  although  obscure,  have  been  discovered  in 
some  of  the  fine-grained  sandstones  and  shales  of  these  ancient 
deposits  by  Mr.  J.  W.  Salter,  who  describes  themQ  as  consisting  of 
the  impressions  or  surface-holes  and  burrows  of  Annelldes  of,  he 
thinks,  two  species,  which  he  names  Arenicolites  didyma  and  A,  spar^ 
sus :  these  he  believes  to  have  burrowed  in  sand  like  the  Lob-worm 
{Aremcola)  of  the  present  day,  mentioning  their  occurrence  as  being 
in  the  greatest  profusion  and  distinctly  in  pairs,  indicating  the  exit 
and  entrance  holes  to  the  burrows.  That  palseontologist  also  describes 
broad  undulations,  which  he  considers  to  be  wave-marks,  such  as 
may  now  be  seen  on  the  sea-shore,  and  smaller  and  finer  ridges  or 
rippled  surfaces,  which,  according  to  his  views,  may  either  represent 
Jthe  quiet  action  of  the  surf  on  a  level  strand,  or  the  agitation  of  the 
water  by  wind.  Certain  rounded  markings  scattered  numerously 
over  the  surfaces  of  some  of  the  rippled  and  other  slabs  he  believes 
to  be  impressions  from  rain-drops ;  and  other  markings  also  of  fre- 
quent occurrence  on  the  fine  sandstones  he  describes  as  '  sun-cracks' 
or  'sun-dried  surfaces,'  the  effect  of  the  sun's  heat  upon  the  ancient 

♦  J.  B.  Jukes,  Student's  Manual  of  Goologj'  (1862X  pp.  435,  436. 

t  Siluria  (2nd  edit.),  p.  27.  J  Ibid.,  pp.  22,  23. 

§  Seo  sheets  34  and  36,  Horizontal  Sections  of  the  Geological  Suirej  of  Great 
Britain. 

I]  Quart.  Journ.  GeoL  Soc.  of  Lond.,  voL  xii.  p.  248  (1856),  and  vol.  ziii. 
p.  206  (1857). 
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mud.  What  he  supposed  to  be  the  fragment  of  a  Trilobite,  or  allied 
Crastacean,  and  described  ander  the  name  of  PaUtopyge^  appears  to 
want  that  definition  of  character  which  would  entitle  it  to  be  con-i 
sidered  as  of  organic  origin :  we  still  have,  however,  in  these  the 
most  ancient  of  dbe  fossiliferous  rocks,  good  eridence  of  the  existence 
of  organic  life,  and  that  not  of  the  lowest  type. 

In  Ireland,  rocks  referred  to  the  same  series  as  those  of  North 
Wales  occur  immediately  opposite  Anglesea  and  Caernarvon,  at  the 
Hill  of  Howth  near  Dublin,  Bray  Head  and  other  places  in  the 
northern  part  of  the  county  of  Wicklow,  as  well  as  a  large  district 
which  includes  the  Forth  Mountain  in  South  Wexford.  These  rocks 
consist  of  a  great  series  of  sandstones  or  gritstones  and  slates,  often 
interstratified  with  large  masses  and  veins  of  quartz-rock.* 

At  the  promontory  of  Howth,  in  the  county  of  Dublin,  the  Cam- 
brian rocks  extend  over  a  small  area  of  only  about  two  miles,  consist- 
ing of  large  msssoe  of  quarts-rock,  interstratified  with  green  gnts 
and  green  and  purple  slates ;  the  beds  being  often  highly  inclined, 
contorted,  and  so  confused  that  it  is  impossible  to  make  out  any  con- 
tinuous section.f    Only  very  faint  traces  of  organic  life  have  been 
met  with  at  this  plaoe ;  and  for  these  we  are  indebted  to  the  perse- 
verance and  untiring  seal  of  the  late  Dr.  J.  B.  Einahan,  a  young 
naturalist  of  great  promise,  whose  loss  has  been  severely  felt  amongst 
scientific  men  in  Ireland.    The  specimens  he  discovered  and  pre- 
sented to  the  Greological  Survey  are  included  amongst  their  collection 
of  fossils  in  the  Museum  of  Irish  Industry,  Dublin,  and  afibrd  (al- 
though few  in  number)  tolerably  good  evidence  of  the  occurrence  of 
that  remarkably  characteristic  fossil  of  the  Irish  Cambrians,  the 
Oldhcumciy  so  abundant  at  Bray  Head,  in  the  county  of  Wicklow, 
and  hereafter  alluded  to.    These  specimens,  and  another  since  col- 
lected by  Mr.  C.  Galvan,  of  the  Geological  Survey,  appear  to  be 
correctly  referred  to    O.  antiqua :   the  impressions  are,  however, 
somewhat  indistinct  snd  sparingly  distributed.   The  beds  from  which 
they  were  obtained  are  situated  on  the  north  shore,  at  what  is  calkd 
Puck's  Bocks,  and  are  composed  of  a  yellowibh  slate,  readily  split- 
ting into  fine  laminae,  very  similar  to  the  brown  laminated  schists 
of  Carrick  Mountain,  in  the  county  of  Wicklow  (hereafler  alluded 
to),  which  are  often  covered  by  impressions  of  the  same  species  of 
Oldhamia  in  much  better  preservation. 

From  beds  immediately  overlying  those  containing  the  Oldhamia, 
Dr.  Kinahan  albo  procured  slabs  with  tortuous  markings  like  tracks. 

On  consulting  the  maps  of  the  Geological  Survey  of  Ireland,}  it 
will  be  seen  that  the  Cambrian  district  of  North  Wicklow  commences 
about  two  miles  north  of  the  town  of  Bray,  extending  southwards  to 


♦  For  a  deacriplionof  the  g**»logy  of  this  dirtrict,  see  a  m'-moir  by  M<>8srf:.  Jokes 
and  HaaghU>n,  *  On  th«r  Lower  PaLxrozoic  K^xrks  of  the  South-east  of  Iri-Lmd,' 
Trans.  Royal  Irish  Academy,  toI.  xziii.  p.  563,  &c.  f  1859). 

t  Vidt  bhct^ts  112  of  the  one-inch  scale.  Maps  of  the  GeologicaJ  Survey  of  Ire- 
land, and  Explanations  to  bheeta  102  and  112  (1861). 

X  Sheets  121  and  130. 
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Wicklow,  a  distance  of  about  seventeen  miles,  with  a  breadth  of 
about  seven  miles  at  its  widest  part.  It  includes  masses  of  quarti- 
rock,  which  contribute  much  to  the  beauty  of  the  scenery,  and  form 
the  most  elevated  peaks,  such  as  those  of  the  Great  and  Litde  Sugar- 
loaf  Mountains,  the  former  being  1,659  and  the  latter  1,120  feet  in 
heigliU 

There  are  two  small  slightly  detached  districts  in  North  Wicklow, 
that  nearest  Dublin,  at  Siiankill,  being  about  one  mile  and  a  half 
•long,  following  the  direction  of  the  granite  axis  N.  and  SW.,  and 
about  the  third  of  a  mile  broad  at  its  widest  part  A  hill  of  quartz- 
rock  called  CarrickgoUigan  rises  from  it  to  an  elevation  of  912  feeL 
No  fossils  have  yet  been  detected  within  this  area. 

The  other,  a  larger  and  more  important  district,  on  acconnt  of  its 
fossils,  is  situated  to  the  south-east,  near  Rathdrum,  and  about  five 
miles  south-west  of  Wicklow ;  it  is  six  miles  long  tad  nearly  one 
broad  at  its  widest  part,  including  masses  of  quarts-rock;  and  rising 
to  a  height  of  1,260  feet,  it  forms  Carrick  Mountain,  some  of  the 
shales  upon  which,  easily  separating  into  laminas,  are  seen  to  be 
covered  with  very  distinct  impressions  of  Oldhamia  aniigma :  there 
are  also  tracks  and  burrows  of  Annelids  in  the  sandy  beds^  amongst 
them  some  with  double  openings  like  ArenicoUtes  dtdyma^  Salter. 

Occupying  a  considerably  larger  area  than  either  of  these  is  the 
Wexford  Cambrian  District,  which  extends  from  the  east  point  of 
Bannow  Bay,  about  fuur  miles  east  of  Waterford  Harboary  to  Roney 
Point,  six  miles  north  of  Wexford,  having  a  total  length  of  thirty-six 
miles  and  a  breadth  of  about  seven  miles  at  its  widest  part,  near 
Wexford.     No  fossils  have  yet  been  discovered  in  this  district. 

It  is,  however,  to  the  rocks  at  Bray  Head  and  the  neighbourhood, 
we  would  direct  the  attentiou  of  those  who  are  desirous  of  studying 
this  scries  of  deposits  in  connection  with  the  interesting  fossils  they 
contain,  as  they  are  here  found  in  the  greatest  abundince,  and  may 
be  regarded  as  examples  of  the  most  ancient  forms  of  life  with 
which  we  are  acquainted.* 

Tiie  rapidly  improving  sea-side  town  of  Bray,  twelve  miles  south 

*  This  oonclusion  does  Dot  appear  to  mo  to  b©  affected  by  the  reputed  discoTeiy 
by  the  Geological  Survey  of  Canada,  as  announced  by  Sir  WilHam  Logan,  the 
Direct ur,  at  the  last  meeting  of  the  British  Association,  of  a  fossil  named  Euzoon 
Canadinse,  n^forred  by  Dr.  Dawson  to  the  group  of  Foraminifera,  and  said  to  be 
from  rocks  below  the  Cambrians,  in  strata  of  the  Laurentian  series  (alluded  to  in 
former  numbers  of  this  Magazine,  viz.,  No.  1,  p.  47 ;  No.  5,  p.  205  &c. ;  and  No.  7 
of  vol.  ii.  p.  3  &c.)*  The  specimens  exhibited  on  that  occasion  I  had  the  opportunity 
of  examining  before  tlie  meeting ;  and  from  that  inspection  and  subsequent  observa- 
tion I  feel  considerable  doubt  as  to  its  being  an  organic  structure,  and  still  more 
as  to  Eozoon  belonging  to  so  high  a  group  as  that  of  the  ForaminiftTa  ;  for,  sup- 
posing it  could  be  satisfactorily  proved  to  be  a  fossil,  its  alliance  would  rather  seem 
to  have  been  with  the  Protozoa,  or  Sponges.  It  struck  me,  however,  as  being 
nothing  more  than  a  peculiar  miK^hanical  condition  of  the  rock ;  which  was  a 
variety  of  serpentine,  a  mineriil  known  to  be  of  aqui-ous  origin,  and  to  bo  for  the 
most  part  composed  of  the  debris  of  otlier  rocks ;  and,  from  the  mode  of  its  deposit, 
often  exhibiting,  when  polished,  wavy  or  contorted  laminte,  and  hnvicg  occasionally 
a  vesicular  or  irregularly  celluhir  appearance,  such  as  these  specimens  of  Canadian 
Serpentine  appeared  to  me  to  show. 
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of  DsbliD,  niiij  be  reached  hj  eilher  of  two  linea  of  railnajr,  wliich 
converge  before  entering  the  town.  Thiit  through  Kingstown,  elart- 
ing  from  the  Dublin  terminus  in  WeHtUnd  Row,  skirts  the  south 
coftst  of  the  benuttful  Baj  of  Dublin ;  the  other  and  moat  direct 
route  being  by  the  Dublin,  Wicklow,  and  Wexford  Railway  from 
the  terminus  in  Harconrt  Street.  In  either  cose  these  railways  com- 
mence in  the  Upper  Carboniferous  Limestone,  upon  which  Dublin 
is  built,  coutinning  to  run  for  about  four  miles  over  that  fonnntion. 
They  then  enter  tlie  boundary  of  tlie  great  granite-area,  which  is 
the  largest  display  of  that  rock  ou  the  surface  in  the  British  Islands, 
crossing  it  at  ils  nonhern  extremity, — in  one  case,  between  two  and 
three  miles  from  the  coast,  I'ur  a  dii-tancs  of  nearly  six  miles — in  the 


Fio.  1.— DnAT    Hflid,  Wi 


(LooWiig  yorth.) 


other,  fcilloivinp  to  some  extent  ihe  curvalure  of  the  coast  to  KinKf- 
t4>wn.  relehrateil  for  its  fine  hnrbour,  then  proceeding  about  half  a 
mile  inlnnd,  until  it  a;;nin  renrlioa  the  sea  opposite  ihe  soutlicrn 
extremity  of  Datkey  Inland,  a  di-tance  of  nearly  five  miles,  where  it 
enters  upon  the  comparnliTcly  nnrrow  belt  of  mctamorphlc  rocks 
which  flank  the  grnnite-nxis,  and  forms  iho  commeneement  of  the 
IjOwer  or  Cambro-Silnrinn  formation.  Thp?e  rocks  continue  for 
nbout  another  mile  to  the  south  fide  '.f  Killiney  Bay.  where  is 
believed  to  be  the  commencement  of  the  Cambrian  district  of  North 
Wicklow,  about  a  mile  norlh  of  the  town  of  Bray ;  the  shore  and  in- 
terior of  the  counliy,  up  to  a  certain  height  on  the  flanks  of  the  hill)'. 
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being  covered  with  drifl  of  sand  and  gravel,  so  as  to  conceal  the 
underlying  rocks.* 

From  the  Bray  Railway  station,  a  walk  along  the  shore  of  about  a 
mile  brings  us  to  the  commencement  of  the  series  of  rocks  forming 
the  bold  and  picturesque  promontory  of  Bray  Head,  which  rises  in 
sombre  majesty  from  the  sea  to  a  height  of  nearly  800  feet.  The 
railway  is  continued  through  this  apparently  impenetrable  mass 
of  rocks  by  several  short  tunnels  and  cuttings,  passing  over  the 
chasms  by  bridges  or  viaducts,  and  aiding  the  geologist,  as  it  gene- 
rally does,  by  exposing  fine  sections  of  the  strata,  exhibiting  occa- 
sional breaks  or  faults  in  its  continuity,  and  the  variety  of  inclination 
or  dip,  curvature  or  contortion,  to  which  the  beds  have  been  sub- 
jected, as  well  as  adding  considerably  to  the  picturesque  effect  of  this 
prominent  part  of  the  coast  when  observed  from  the  sea. 

The  sketch  on  the  preceding  page  (fig.  1)  may  serve  to  give  some 
idea  of  tlic  appearance  these  rocks  present^  with  the  general  con- 
figuration of  the  hill  towards  the  sea. 


FlO.  3.     DlAORA3nLlTIC  SSCnON  OF  THB  CAMBRIAN  BOCKB  AT  BRAT  HKAD. 

*  Quartz  Rock.  b,  Cambrian  grits  and  alatoB. 

(General  dip,  about  46°  to  80°  NE.    Horizontal  scale,  about !(  inches  to  the  mito ;  vertioal  scale, 

twice  that  of  the  horiaontaL) 

A  diagrammatic  section  of  this  part  of  the  coast  is  given  above 
(fig.  2),  showing  in  a  rough  way  the  general  dip  of  the  strata  with 
their  convolutions,  and  the  interpolation  of  irregular  masses  of  quartz, 
on  a  scale  (horizontally)  of  about  one  and  a  half  inches  to  the  mile, 
the  vertical  scale  being  twice  that  of  the  horizontal.  The  beds,  con- 
sisting of  green  and  purple  grits  and  slates,  mostly  dip  towards  the 
NE.,  at  a  high  angle,  varying  from  45°  to  80**,  are  often  much 
contorted,  and  occasionally  interstratified  with  veins  and  masses  of 
white  and  yellowish  quartz.  This  rock  forms  the  most  prominent 
parts  of  the  hill,  and  some  of  the  beds  may  be  traced  down  to  the 
section  exposed  on  the  shore  (they  are  represented  in  fig.  2,  at  ♦,  by 
crossed  lines).  It  b  in  these  grits  and  slates,  at  several  places  along 
this  part  of  the  coast,  that  the  remarkable  little  branching  or  plant- 
like fossils  called  Oldliamia,  before  alluded  to,  have  been  met  with, 
sometimes  occuiTing  in  great  profusion,  although  they  have  never 
yet  been  found  in  England  or  Wales. 

In  walking  along  the  shore  from  Bray  towards  the  Head,  the  first 


Vide  sheet  121,  one-inch  scale,  Maps  of  the  Geological  Snryey  of  Ireland. 
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rocks  emtidnfaig  these  fooaOs  teceuible  at  low  water  are  what  are 
called  the  Periwinkle  Bocki^  consisting  of  a  greenish  fine-grained 
grit  with  in^nlar  joints  crossing  the  nnmerous  lasers  of  deposit  On 
Btriking  off  a  piece  of  this  rock,  it  will  be  seen  to  exhibit  a  wriokled 
^pearacce ;  and,  on  closer  inspection,  this  will  be  found  to  have 
been  caused  by  munerons  irr^nlar  star-like  markings  radiating  from 
a  centre,  which  preserve  a  certain  amonnt  of  unifonnitj,  and  appear 
to  permeate  the  whole  mass  of  rock,  everr  one  rf  the  numerous 


laminsB,  where  exposed,  exhibiting  a  Burface  covered  by  these  pecu- 
liar little  foHsiU.  The  above  wood-engraving  (fig.  3)  gives  a  roprc- 
eentation  of  the  appearance  presented  by  a  fragment  of  rock  full  of 
these  characteristic  foesiU.  This,  the  most  abundant  species,  which 
ie  found  at  several  other  stations  io  these  cliffs,  has  been  named 
Oldkamia  radiata, 

A  second  species,  called  Oldhamia  antigtia,  occurring,  like  the 
former,  in  both  green  and  purple  shales  and  grits,  has  been  also  met 
with  at  variou)<  places  along  the  shore,  as  well  as  in  the  rocks  ex- 
posed on  the  side  of  the  hill ;  but  the  two  kinds  seldom  if  over 
occur  together  in  the  same  bud.     The  latter  species,  consisting  of 
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an  assemblAge  of  fan-shaped  rajs,  arranged  in  alternating  aerieSy  is 
shown  at  fig.  4,  p.  394. 

The  first  published  account  of  these  fossils  was  given  by 
Dr.  Thomas  Oldham,  then  Curator  of  the  Geological  Society  of 
Dublin,  and  Professor  of  Geology  in  Trinity  College  (now  Super- 
intendent of  the  Geological  Survey  of  India),  who,  with  the  keen 
discernment  of  a  naturalist,  saw  in  them  something  more  than  mere 
markings  ;  and,  in  a  paper  read  before  the  Geological  Society  of 
Dublin,  *  On  the  Rocks  at  Bray  Head/  *  observed,  *  that  he  had  not 
as  yet  been  successful  in  finding  organic  remains  in  the  slate-rocks 
of  Bray  Head,  with  the  exception  of  some  small  zoophytie  markings^ 
which  did  not  appear  referable  to  known  genera.'  Some  years  after- 
wards, that  eminently  gifted  naturalist,  the  late  Professor  Edward 
Forbes,  when  Palosontologist  to  the  Geological  Survey,  threw  still  far- 
ther light  upon  them  by  a  communication  made  to  the  same  Society, 
entitled  «0n  OWAawita,  a  new  genus  of  Silurian  Fossils.' t  After 
alluding  to  the  rarity  of  organic  remains  in  the  Cambrian  or  oldest 
portion  of  the  Silurian  strata,  he  says,  *  The  earliest  fossib  which 
have  yet  been  discovered  seem  to  be  certain  plant-like  impressions 
or  casts  discovered  by  Professor  Oldham  at  Bray  Head,  in  Wicklow, 
and  referred  to  by  him  in  his  communication  to  this  Society  in  1844. 
These  bodies  present  the  appearance,  in  most  specimens,  of  a  central 
filiform  axis,  with  fasciculi  of  short  radiating  branches  proceeding 
from  its  sides  at  regular  intervals,  or  of  bundles  of  such  filiform  rays 
without  an  axis.  A  close  examination  of  them  shows  that  each 
branch  is  formed  of  a  series  of  articulations  marking  the  positions  of 
minute  cells.  The  entire  body  presents  a  striking  resemblance  to 
the  arrangement  of  parts  in  certain  Zoophytes,  as  in  Sertularia 
cupressina,  but  are  also  consistent  with  those  exhibited  in  many 
Bryozoa,  as  in  Gemellaria  and  Cellaria,  an  alliance  more  in  accord- 
ance with  the  minute  structure.'  He  also  observes,  *  I  propose  the 
name  Oldhamia  for  these  remarkable  fossils,  in  honour  of  their 
discoverer,  who  has  in  them  made  us  acquainted  with  what  in  all 
probability  is  a  group  of  Asddian  Zoophytes^  or  rather,  compound 
Tunicated  Molluscs^  in  stratified  rocks  of  very  early  date,  and  has 
thus  furnished  an  additional  and  important  fact  in  contradiction 
of  the  crude  notion  that  the  earliest  forms  of  animals  are  the  most 
rudimentary.' 

No  further  details  respecting  these  fossils  were  published,  or 
figures  of  any  consequence  given,  until  the  late  Dr.  J.  R.  Kinahan, 
a  young  naturalist  of  great  ability,  directed  his  attention  to  the 
investigation  of  rocks  ascribed  to  the  Cambrian  formation  in  Ireland; 
his  perseverance  and  zeal  being  rewarded  by  the  discovery  of  the 
Oldhamia  iu  the  cliffs  of  Howth,  county  of  Dublin,  and  the  record- 
ing of  several  additional  stations  for  it  in  those  of  Bray  Head  and 
Greystones,  county  of  Wicklow,  where  he  collected  more  distinct 
and  perfect  specimens,  and  obtained  some  other  forms  of  animal 

*  Journ.  Geol.Soc  of  Dublin,  vol.  iii.  p.  60  (18H). 
t  Ibid.,  voL  iv.  p.  20  (1848). 
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remains.  These  additions  to  the  Cambrian  fauna  he  described  in 
papers  read  before  the  Geological  Society  of  Dublin,  and  published 
in  their  Proceedings.^ 

That  much-lamented  gentleman,  in  his  frequent  search  amongst 
these  hard  and  apparently  unyielding  grits,  obtained  better  specimens 
of  the  Oldhamia  than  those  examined  by  Uie  late  Professor  Forbes ; 
80  that  he  was  enabled  to  write  an  elaborate  treatise,  with  descriptions 
of  the  different  forms  assumed  by  the  genus,  illustrated  by  excellent 
woodcuts,  which  was  published  in  the  Transactions  of  the  Royal 
Irish  Academy .f  In  that  treatise,  presuming  that  Professor  Forbes's 
leaning  was  towards  their  alliance  with  the  Polyzoan  MoUuscoids, 
he  professes  to  dissent  from  that  view  of  their  relations,  expressing 
his  opinion  '  that  they  were  more  probably  the  polypidoms  of  extinct 
Hydrozoay  than  ccenicia  of  Polyzoa '  (p.  561).  It  will  be  seen,  how- 
ever, that  he  only  reiterates  the  opinion  of  Professor  Forbes,  as  the 
descriptive  card,  in  Professor  Forbes's  own  handwriting,  which  was 
attached  to  the  specimens  in  the  Geological  Survey  Collection 
(Museum  of  Irish  Industry),  of  which  the  following  is  an  exact  copy, 
will  testify : — '  Oldhamia  (Forbes).  The  most  ancient  fossils  ycfr 
discovered  :  believed  to  be  the  remains  of  marine  animals  belonging 
either  to  Hydrozoa  (Corals)  or  Polyzoa  (Compound  MoUusca).' 

In  his  paper,  Dr.  Kinahan  supplies  scientific  descriptions  of  the 
species  named  Oldhamia  antiqua  and  O.  radiata  by  Professor  Forbes, 
and,  in  addition,  describes  what  he  considers  to  be  a  third  species, 
under  the  name  of  O.  discretay  from  Carrick  Mountain,  a  locality 
from  which  some  of  the  most  distinct  specimens  of  O,  antiqua  were 
obtained,  of  which  species  I  believe  this  to  be  merely  a  variety. 

There  remain,  then,  only  the  two  well-marked  species,  originally 
named  by  Professor  Forbes  Oldhamia  antiqua  and  O.  radiata.  The 
first  of  these,  O.  antiqua^  is  most  frequent  in  the  shales,  and  occurs 
as  clearly  defined  impressions  in  beds  of  either  a  red  or  green  colour 
at  Bray,  and  in  the  brown  and  purple  shales  of  Carrick  Mountain, 
county  of  Wicklow,  and  less  distinctly  and  more  rarely  in  the  brown 
laminated  shales  of  the  northern  coast  of  the  peninsula  of  Howth, 
in  the  county  of  Dublin.  This  species  is  less  abundant  than 
O  radiatay  and  does  not  occur  in  dense  masses  like  the  latter,  but 
usually  as  isolated  and  distinct  branches  scattered  over  the  surface 
of  the  beds.  It  is  more  uniform  in  character  than  O.  radiata^  as, 
instead  of  radiating  from  a  centre  like  that  species,  the  branchlets 
are  fan-shaped,  and  arranged  in  an  alternating  manner  at  regular 
distances  upon  a  zigzag  axis.  Fig.  4,  a,  is  a  representation  of  this 
species,  showing  several  branches  of  ditferent  sizes,  as  impressed 
upon  a  slab  of  green  fine-grained  laminated  shale  from  Bray  Head  : 


*  *  On  Anncloid  Tracks  in  the  Rocks  of  Bray  Head,'  Journ.  Oeol.  Soc.  Dublin, 
vol.  vii.  p.  184,  pi.  6,  figs.  1-5;  and  *  On  the  Zoological  Rolations  of  IJniy  H.-ad 
and  Howth,  with  an  Account  of  the  Fossils  of  Irixh  Cambria,'  Journ.  QhnA.  Soc. 
Dublin,  vol.  viii.  p.  68,  pi.  7,  figs.  1,  2. 

t  *The  Genus  Oldhamia^  its  Characters,  &c./  Trans.  Roy.  Irish  Academy, 
vol.  uiu.  (1858). 
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on  the  same  anrface  of  this  thin  bed  are  horizontal  tnda  of  nrioiiB 
sizes  and  burrows  of  Arenieoliiet,  with  doable  openings  reaembliiig 
A.  didyma,  represented  on  the  same  flgnre  st  6.* 

Varieties  of  this  species  occasionally  accompanj  the  ordinarj 
form,  particnlarlj  in  the  shales  of  Carrick  Mount&ia.  In  some  of 
these,  the  fans  of  branchlets  (tre  more  closely  arrftnged  upon  die 
axis,  and  are  more  wavy  and  intermittent,  the  fasciculi  brinft 
denser  :  this  is  the  variety  (before  alluded  to)  which  waa  beliOTed 
by  Dr.  Einahan  to  constitute  a  third  species,  and  to  which  he  applied 


c.  ElongBUil  tuletT. 

the  name  of  O.ducrela  (fig.  5,  a).  Another  and  more  attenuated 
form  is  generally  present  on  the  opposite  side  of  the  same  slabe  :  io 
this,  the  fans  of  branchlets  are  loss  dense,  and  appear  to  be  drawn 
out  of  shape,  probably  by  the  effects  of  cleavage  (flg.  5,  6).  The 
specimens  of  OldAamia  antiqua  from  this  locality  occur  in  brown 
and  buff-coloured  shales,  easily  separating  and  more  argillaceous 
tlian  those  of  Brin'. 

The  localities  for  this  species  are  various  stations  in  the  rocks  of 
Bray  Head  and  Carrick  Mountain,  connty  of  Wicklow,  and  Uowth, 
county  of  Dublin,  in  beds  generally  distinct  from  those  containing 
O.  radiala  ;  althougli  Dr.  Kinahan  i-emarks  that  scattered  forms  of 
O.  anligva  sometimes  occur,  though  rarely,  in  the  beds  of  O.  radiala. 

Tho  second  species,  Oldhamia  radiala,  is  the  most  abundant  one 

■  I  have  noticed  similar  double  markingB  occnTriiig  ou  som*  of  the  flDC-gniDrd 
laninated  grila  St  Carrii-k  MuunlaiD.  From  die  wune  locality  was  also  piueund  • 
lai^  worm-cast  naembling  thoae  of  tlte  Hittiodirvta. — W.  H.  B. 
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in  the  rocks  of  Bny  Head  ;  tnd  at  GreTstones,  on  the  coast,  four 
milee  fiu-ther  south,  it  occurs  in  a  precisely  similar  rock  to  that 
called  the  Feriwiokle  Bock  of  Bray  Head,  and  was  the  only  species 
obserred  by  me  at  that  locality.  Dr.  Kioahan  has  evidently  mis- 
taken it  for  O.  antiqua,  the  figures  he  gives  under  that  name  in  the 
paper  before  quot^  (fis^-  9  and  10,  p.  559)  being  unquestionably 
those  of  O.  radiata.  It  has  not  been  observed  at  Howth,  Carrick 
Mountain,  or  any  other  locality  than  the  two  I  have  mentioned. 
The  most  ordinary  form  is  that  shown  in  the  woodcut,  fig.  3,  a,  p.  391. 


a.  Otdlnuy  tana.  t.  FIusuik  nrlety. 

(gnen  grit)  PeilwbiUe  Rocki,  Bnf  U«d,  Couity  of  Wlcklow. 

^e  general  appearance  presented  by  this  species  is  that  of  a 
Btellariform  mass  of  tilBments  or  hranchlets,  of  variable  length,  which 
often  divide  into  two,  becoming  wavy  and  intermittent,  or  jointed, 
all  the  sepamte  tufts  radiating  from  a  central  point  or  axij. 

The  star-like  form  is  more  or  less  complete  in  consequence  of  the 
variable  length  of  the  branchleta  :  sometimes  one  or  more  of  tliese 
are  very  much  elongated,  giving  the  fossil  a  more  plumose  appear- 
ance, as  shown  on  fig.  3,  at  b. 

The  principal,  and,  I  believe,  only  localities  for  this  species,  are 
those  of  Bray  Head  and  Greystones,  county  of  Wicklow,  at  both  of 
which  places  it  is  met  with  in  the  greatest  profusion,  occurring 


396  Baily — Cambrian  Rocks  and  Fossils, 

sometimes  as  a  dense  and  matted  mass,  which  appears  to  permeate 
the  rock  in  every  direction  where  fractured,  and.to  spread  over  the 
surface  of  the  numerous  beds  in  successive  layers.  The  beds  which 
contain  it  are  sometimes  several  feet  thick,  and  generally  harder 
and  more  compact  than  those  in  which  O.  antiqua  are  found ;  they 
occur  in  either  purple  or  green  grits,  most  frequently  perhaps  in 
the  latter,  and  on  separating  the  laminse  the  fossils  are  seen  to 
be  slightly  in  relief  on  one  surface,  whilst  the  opi-osite  bears  a  cor- 
responding indentation. 

Some  difference  of  opinion  has  been  expressed,  more  particularly 
by  men  of  science  in  other  countries,  as  to  whether  these  fossiU 
should  properly  be  referred  to  the  animal  or  vegetable  kingdom  ; 
some  Continental  writers  having  figured  and  dcncribed  them  as 
fossil  plants — others  again  have  even  doubted  their  being  organic  nt 
all,  considering  them  merely  to  be  markings  caused  by  a  peculiar 
mechanical  condition  of  the  rock.  By  the  majority  of  Palaeontolo- 
gists in  this  country,  their  zoological  affinity  appears  to  be  accepted, 
in  accordance  with  the  eminent  men  who  have  published  (heir  views 
as  to  the  animal  origin  of  these  fossils ;  and,  considering  them  In  the 
same  light,  their  alliance  with  the  Sertularian  Zoophytes — which  they 
resemble  so  closely — as  first  suggested  by  the  late  Professor  Eldwai-d 
Forbes,  appears  to  be  the  most  reasonable  conclusion  as  to  their  re- 
lationship we  can  arrive  at.  On  the  other  hand,  their  resemblance  to 
certain  jointed  marine  plants,  such  as  the  lime-secreting  NuUiporeSy 
would  incline  us  to  hesitate  before  pronouncing  with  certainty  as  to 
their  animal  origin.  As  to  their  being  organic,  and  not  a  mere  minernl 
condition  of  the  rock,  there  can,  I  think,  be  no  question,  because  we 
find  the  representatives  of  each  species,  although  often  varying  in 
shape  and  size,  presenting  the  same  general  definite  characters,  not- 
withstanding their  being  isolated  from  each  other;  and  although 
sometimes  appearing  to  form  an  homogeneous  mass  permeating  the 
rock,  yet  the  surfaces  of  the  beds  show  them  to  be  deposited  in  hori- 
zontal layers  between  those  surfaces,  consisting  occasionally  of  a 
few  scattered  examples,  at  other  times  of  a  more  or  less  matted 
assemblage. 

The  articulated  character  of  the  branchlets,  which  was  considered 
by  Professor  Forbes  to  indicate  the  position  of  minute  cells,  and  the 
presumed  discovery  by  Dr.  Kinahan  of  *  reproductive  cells,'  do  not 
appear  to  me  to  be  satisfactorily  established,  as,  after  an  examination 
of  the  original  and  a  number  of  other  specimens,  the  only  conclusion 
I  can  arrive  at  being  that  the  jointed  appearance  they  often  exhibit 
is  analogous  to  the  structure  presented  by  the  NuUipores^  or  lime- 
secreting  plants,  before  alluded  to. 

That  there  is  a  general  similarity  of  Oldhamia  antiqua  to  certain 
recent  Hydroid Polypes  (popularly  known  as  Corallines),  such  as  the 
arborescent  forms  oi  Sertularia  cupressina  and  argettieay^  is  very  evi- 

*  For  excellent  figure's  and  descriptions  of  lioth  these  varietit^s,  sec  Johnston's 
*  British  Zoophytes/  pi.  16  and  16,  voL  ii.  pp.  79,  80;  vol.  I  pi.  14,  fig.  3,  and 
15  and  16,  vol.  ii. 
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dent,  both  of  these  species  or  varieties  being  abaiidaDt  at  the  present 
day  on  the  same  (east)  coast  of  Ireland.  To  the  former — S.  eupressina 
— it  is  said  bj  Pn^essor  Forbes  to  present  a  striking  resemblance, 
i^hilst  Dr.  Kinahan  considers  its  nearest  comparison  to  be  with  S. 
argentea :  either  of  which  conclusions  maj  be  correct,  when  we  con- 
sider the  probability  of  their  being  merely  varieties  of  one  species ; 
a  question  upon  wluch  Dr.  Johnston  makes  the  foUowing  remark : 
'  Pallas  thinks  they  constitute  hot  one  species,  his  eupressina.^  * 

No  comparison  having  hitherto  been  made  known  between  Oldhamia 
rudiaia  and  any  living  forms,  I  have  endeavoared  to  trace  out  its 
nearest  alliance,  in  accordance  with  the  views  of  Professor  Forbes, 
as  to  the  probability  of  its  being  related  to  the  SertuiariadiB,  and 
find  this  species  bears  a  considerable  resemblance  to  some  of  the 
frondose  or  bushy  examples  of  that  family,  particularly  to  Cellularia 
piumosOf  which  is  said  by  Dr.  Johnston  '  in  habit  to  be  something 
like  iS>.  argentea*  (a  species  previously  alluded  to  as  comparable  with 
O.  aniiqma) :  the  fossil  is,  however,  more  tufted  and  bushy,  although 
not  very  unlike  in  form  what  we  may  suppose  such  a  recent  species 
wouM  assume  if  spread  out  and  subjected  to  pressure,  as  these 
fossils  must  have  been. 

With  reference  to  the  remark  made  by  Dr.  Kinahan,  *  that  it  is 
questionable  whether  it  would  not  be  more  convenient  to  place  these 
two  kinds  of  Oldhamia  under  separate  genera,'  f  I  would  observe 
that,  in  the  absence  of  any  satisfactory  evidence  as  to  the  presence 
of  reproductive  organs,  we  can,  I  think,  only  consider  them  as  being 
specifically  and  not  generically  distinct ;  for  although  differin<r  in  the 
mode  of  arrangement  of  their  parts,  they  appear  to  be  sufiiciently  alike 
in  general  character  to  justify  our  retaining  them  under  the  same 
generic  appellation.  The  specific  distinction  is  also  supported  by  the 
difference  in  the  condition  of  the  deposit  in  which  the  two  kinds  occur; 
O.  antiqma  being  most  frequently  met  with  in  the  softer  or  shaly 
beds,  whilst  O.  radiata  is  abundant  in  the  more  compact  and  gritty 
beds,  the  two  species,  as  before  observed,  being  seldom  if  ever  found 
together. 

Accompanying  the  Oldhamia^  at  all  the  localities  mentioned,  are 
uumistakeable  evidences  of  other  marine  animal  life,  in  the  nume- 
rous tracks  and  burrows  often  found  intermixed  with  them  in 
the  same  beds,  and  sometimes  occurring  in  distinct  ones  in  their 
iiimediate  neighbourhood. 

These  tracks  are  of  various  forms  and  sizes ;  some  of  them  nearly 
straight,  some  slightly  curved,  and  others  more  or  less  tortuous, 
resembling  very  much  those  produced  by  sea-worms  belonging  to 
the  Annelida  on  sandy  shores  at  the  present  day.  Some  of  them 
occur  in  pairs  of  double  openings,  the  tubes  from  which  pa.ss  verti- 
cally through  the  beds ;  they  ap|>ear  to  be  identical  with  those  from 
the  Longmynds  described  by  Mr.  Salter,  and  named  by  him  A  rent- 
coliies  didyma.     These  double  orifices,  fig.  4,  b,  are  seen  to  be  inter- 


*  British  Zuophvtos,  vol.  L  p.  341,  and  pi.  16,  fig.  1. 
t  Treatibc  on  Oldhamia,  p.  651. 
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mixed  with  OldAamia  atUigua,  and  tracks  of  large  and  niialler 
diameter  (o)  proceeding  in  a  horisontal  direction  on  the  Bame 
Burface. 

Tubular  markings  of  a  larger  size  and  tortuous  form,  nsoaU;  fonnd 
in  distinct  tiedg  d  a  coarser  and  more  sandj  character,  have  been 
referred  to  Mollusca  hj  Dr.  Kinahan."  In  the  absence,  hoverer, 
of  an;  more  certain  evidence  of  the  existence  of  this  important  dan 
during  the  Cambrian  period,  such  as  their  fossil  shells  would  present, 
we  cannot,  I  think,  do  otherwise  than  refer  them  with  the  other  tracks 
to  the  class  Annelida. 

To  the  late  Dr.  Kinahan's  perseverance  we  are  indebted  for  the 
dincoverj  of  a  fossil  he  has  described  under  the  name  of  Hiilioderma 
Nilitmicum.^  Several  examples  of  the  large  tubular  cAsts  of  this 
fossil,  which  he  considers  to  have  been  an  Annelidan  worm,  were 
obtained  bj  him  from  the  compact  greenish  grits  orerljing  the  Old- 


CuDbiian  (gneii  grtti),  Bm;  llead,  Connty  at  Wlcklov. 


liamiii-beds  of  Braj  Head  and  Greystones.  Their  appearance  on  the 
surfiice  of  the  beds  is  that  of  a  slightly  raised  mound  of  about  one 
inch  and  a  Iialf  in  diamettr,  having  a  depression  in  the  centre  form- 
ing the  orifice.  Tliese  tubular  burrows  pass  vertically  through  the 
bed  for  a  distaace  of  about  one  and  a  half  to  three  inches,  gradually 
decrt^asing  in  size,  and  slightly  curving  ;  they  terminate  by  a  rounded 
eittremily  which  turns  upwards,  assuming  a  kind  of  trumpet-shape^ 
the  cast  of  its  upper  portion  being  marked  by  sevet'sl  ridges  cross- 
ing  each  other  at  irregular  distances,  as  represented  in  fig.  6,  which 
is  reduced.    Dr.  Kinabon  describes  this  fossil  as  '  a  tentacled  sea- 


*  Joum,  Gi-oL  Soc  DuWi 
Iriiili  Ai-iulcmy,  vol.  zxiii.  p.  66. 
t  Juum.  Gtvl.  Sue.  Dul>liii,  vol. 


p.  184,  pL  e 
p71. 


flga.  1-6;  and  Tiaua.  Bu;al 


Baify^Cambrian  Rocks  and  Fo$$ih.  399 

wonUy  evidenilj  eephalo-branchiate,  and  not  yeiy  dissimilar  from 
the  common  Lag-worm  (Arenieola)  of  our  present  seas. 

The  same  author  also  collected  and  described  *  what  fa»  believed 
to  be  another  addition  to  the  Cambrian  fauna,  under  the  name  of 
Haughtoma  pcecUa^  but  in  which,  as  he  states,  'the  organic  character 
is  not  so  evident  or  satisfactCM'j:'  he  supposes  it  to  be  the  '  traces  of 
iui  aggregation  of  tubes  constructed  bj  gregarious  tubicolous  worms 
belonging  to  the  Annelida,  and  allied  to  SabeUa,*  It  was  found  bj 
him  on  the  upper  surface  of  a  coarse  reddish  grit  near  the  *  Peri- 
winkle Bocks'  of  Braj  Head,  and  shows  a  peculiar  and  regularly 
mottled  appearance ;  what  he  supposes  to  be  the  tubes  are  white,  and 
the  interspaces  red,  and  a  vertical  section  exhibits  a  series  of  these 
tubes  filled  up  with  sand.  The  author,  in  acknowledging  the  diffi- 
culty of  establishing  the  clums  of  such  mere  traces  to  be  considered 
as  fossils^  expresses  himself  as  foUows, — upon  '  the  importance  of  re- 
cording every  organic  trace  which  tends  to  throw  a  light  on  the 
habits  of  the  animals  which  lived  at  so  early  a  period  of  the  world*s 
history  as  the  Cambrian ;'  an  observation  with  which  I  fully  concur : 
at  the  same  time,  I  must  confess,  I  do  not  consider  the  specimen 
sufficiently  definite,  as  to  its  organic  nature,  to  warrant  its  receiving 
a  name  or  being  included  amongst  the  fossils  of  the  Cambrian 
formation. 

In  conduding  these  remarks,  which  are  merely  intended  as  a 
sketch  of  all  that  is  at  present  known  respecting  the  value  of  the  fossil- 
evidence  derived  from  the  large  masses  of  stratified  rocks  known  in 
the  British  Islands  as  the  Cambrian  formation,  it  will  have  been 
seen  that  the  only  reliable  proof  of  the  remains  of  organic  life  is  fur- 
nished by  strata,  referred  to  this  series,  in  Shropshire  and  the  South- 
east of  Ireland ;  the  former  yielding  merely  tracks  and  burrows  of 
marine  aninuds,  probably  Annelids;  the  latter,  a  more  varied  and 
important  assemblage,  consisting  of  those  well-marked  and  charac- 
teristic forms  of  Oldhamia  believed  to  be  the  remains  of  zoophytic 
animals,  and  similar  Tracks  and  Burrows  to  those  found  in  the  rocks 
of  the  Longmynds,  with  the  addition  of  a  large  tubseform  cast  called 
Histioderma,  resembling  that  of  an  Anneloid  worm. 

Some  of  the  finer  grits  and  more  argillaceous  beds,  like  those  of 
the  Longmynds,  often  display  ridged  and  wrinkled  surfaces,  such  as 
may  be  seen  on  the  sea-shore  at  the  present  day,  and  which  were  pro- 
bably due  to  the  same  causes,  namely,  the  quiet  action  of  the  advan- 
cing or  receding  wave,  or  the  agitation  of  the  water  by  wind  over  a 
shallow  shore. 

From  these  results  of  the  labours  of  investigators  as  to  the  Fossils 
of  the  Cambrian  Rocks,  we  get  tangible  evidence  of  the  existence  of 
marine  forms  of  life  bearing  a  considerable  resemblance  to  those  of 
the  present  day,  although  the  variety  we  are  at  present  acquainted 
with  is  small.  There  may,  possibly,  as  sugojested  by  other  writers, 
have  been  a  m^re  varied  assemblage,  including  marine  plants,  and 
some  of  the  softer  kinds  of  Zoophytes,  Mollusca^  or  other  Invertebrate 

*  Journ.  GeoL  Soc  Dublin,  vol.  viii.  p.  116. 
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Aiiimald,  of  which  no  record  rcmainB^  either  from  the  periBhable 
imtare  of  their  structures,  or  from  their  obliteration  during  the  proceu 
of  change  or  consolidation  of  the  deposit  in  which  ihej  were  cm- 
bedded,  whether  chemically  or  otherwise.  This,  however,  is  merely 
conjectural,  and  must  not  bie  allowed,  in  the  absence  of  facts,  to  exer- 
cise any  influence  upon  our  opinion  with  regard  to  the  value  of  the 
fossil  evidence  which  has  been  obtained  from  the  series  of  strata  now 
under  consideration. 

And  here  I  may  be  excused  pausing  to  reflect  with  admiration 
upon  the  remarkably  perfect  manner  in  which  the  fossils  of  these  and 
other  ancient  rocks  are  preserved  for  our  inspection  and  study  by  the 
covering  up  or  superposition  of  one  layer  upon  another;  and  although 
this  assemblage  occurs  only  as  casts  or  impressions,  the  original  or- 
ganic substance  having  disappeared,  we  have  disclosed  to  our  view, 
with  the  greatest  distinctness,  tracks  and  markings  of  the  delicate 
and  fragile  animals  which  then  existed,  accompanied  by  traces  of 
})haenomena  of  a  similar  character  to  those  of  our  own  times. 

The  importance  of  such  imperishable  monuments  of  the  past  can- 
not be  too  highly  estimated,  as  by  their  study  we  get  an  insight  into 
the  conditions  which  prevailed  during  these  remote  periods  of  the 
world's  history ;  and  idthough  we  do  not  presume  to  assert  that  fos- 
sils may  not  eventually  be  discovered  in  strata  of  Pre-Cambrian  age 
— until  that  is  satisfactorily  established  (which  does  not  appear  to  be 
the  case  at  present),  we  maintain  that  this  assemblage  of  fossils 
from  the  Cambrians  is  still  entitled  to  be  looked  upon  as  the  most 
ancient  evidence  of  organic  life  with  which  we  are  acquainted. 


Note. — For  detailed  descriptions  o^  Eozoon  Canadense^  and  the 
evidence  upon  which  it  is  asserted  to  be  au  organic  structure,  sec  the 
two  very  excellent  papers  by  Dr.  W.  B.  Carpenter,  F.R.S.,  and  Prof. 
1\  Rupert  Jones,  F.G.S.;  the  former  of  which  appeared  in  the 
•Intellectual  Observer,'  vol.  vii.  p.  278,  and  the  latter  in  the  'Popu- 
lar Science  Review'  for  April  1865.  Both  these  papers  are  beau- 
fully  illustrated. — Edit. 


An  Extinct  Gigantic  Armadillo. — There  has  just  been  added 
to  the  National  Collection  in  the  British  Museum,  plaster  casts  of  an 
entire  carapace  with  the  tail  attached,  and  portions  of  the  skeleton, 
of  one  of  the  extinct  gigantic  Armadillos  from  South  America.  The 
original  is  preserved  in  the  Museum  at  Dijon,  France,  and  was  de- 
scribed by  L.  Nodor  {Compt  liencL,  1856,  xli.  335-338),  and  named 
Schistoj)leurum  (Gfypiodorty  Owen)  typtts.  The  carapace  and  tail 
united  are  8  feet  in  length,  the  carapace  3  feet  high.  It  was  found 
in  the  Pampas  of  Buenos  A}' res. — W.  D. 
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T  HAVE  htelj  reeeiTed,  hvm  Mr.  JjaMt§  AnK<ro&£  of  GUasov, 
-^  flome  Teiy  beaatifiil  exaBEpdes  o^  Urf-  dechcked  iecth  of  />idrjfn»- 
eorii  fitNB  LABariuliire  and  Befifntvi^irfc.  ft^i  aljo  specia»e:i<  oi 
CeraUoeariM  firom  LesnuhjcKiiw  I'lk^  lAner  coCecscd  bj  Mr.  J.  Sli- 
moD) ;  and  thej  fleem  to  posseift  fto  msdi  int«r6s&,  HaX  a  description 
of  tbem  will  doobtles  be  weleoiDe. 

So  long  ago  aa  IS43,  the  lase  General  Portlcck  (at  that  time  a 
Captain  of  Bojal  Engineen  ecMidacsicg  the  Geologieal  Bracch  of 
the  Ordnance  Sorrej  of  InclaDd),  in  his  Report  on  the  Geologj  of 
the  County  of  Ijondonderrj,  fignred  the  teeth  of  Diiki^rooari*  in 
pL  xiL  fig.  6,  of  that  work ;  and  at  p.  31o  he  observes,  *  Fig.  6  repn^ 
sent 8  bodies  which  are  freqnentlj  found  on  the  specimens  of  this 
crustacean,  and  in  this  instance  together,  as  represented  in  the 
figured  specimen ;  they  each  exhibit  a  single  row  of  tubercles,  and 
were  in  all  probability  connected  with  the  masticatory  apparatus, 
which  it  is  probable,  therefore,  was  highly  developed  in  this  large 
species.'    We  reproduce  the  figure  in  our  plate  (PL  XI.  fig.  8). 

Mr.  Salter  first  noticed  the  teeth  of  Ceraiiocant  in  I860,*  but 
they  have  never  been  properly  figured,  nor  does  the  figure  of  the 
teeth  of  Diihyroearis  from  Ireland,  given  by  Portlock  (see  PL  XI. 
^g.  8X  correctly  represent  these  organs. 

Plate  XL  fig.  1,  represents  a  perfect  carapace  of  CeratiocariSy  at  the 
anterior  end  of  which  (at  a)  the  two  opposing  mandibles  may  bo 
seen  in  their  proper  place,  compressed  on  the  surface  of  the  loft 
valve.  A  detached  mandible  (fig.  2)  from  the  same  locality  as 
fig.  1  (Upper  Ludlow  Rock,  Lesmahagow,  Lanarkshire)  is  ropixj- 
sented  in  the  plate  of  the  natural  sizcf  Figs.  3-6  represoiit  tho 
teeth  of  Diihyroearis  collected  by  Mr.  James  Armstrong  and  Mr.  J. 
Bennie  from  Campsie  and  East  Kilbride,  Lanarkshire,  and  Orchard 
Quarry,  near  Thornliebank,  Renfrewshire. 

Mr.  Armstrong  (being  a  practical  geologist)  was  not  satisfied  wi(h 
General  Portlock's  opinion  that  these  detached  teeth  WlougiMl  to 
Dithyrocarisy  especially  as  neither  Professor  M 'Coy,  who  had  figuivd 
Dithyrocaris  (see  Plate  XI.  fig.  9  J),  nor  Dr.  Scoulor  (the  original  dt^- 
scriber  of  tho  genus),  had  attempted  to  conuoct  thorn :  ho  wished  to 
find  a  specimen  with  the  teeth  attached. 

At  length,  after  diligent  search,  Mr.  Bonnie  was  so  fortuna(t)  as  to 
obtain,  at  Lickprivick  Quarry,  East  Kilbride,  Lanarkshire,  a  por- 
tion of  a  carapace  (PI.  XL  fig.  6),  upon  tho  under  side  of  whieh^  ho 
discovered   the  long-looked-for  teeth   in  situ   (fig.  G,  a,  h).     This 


*  Sec  AnnalH  and  Mag.  Nat.  Hist.,  Srd  HorioH,  V(j1.  v.  p.  1  ^33. 

t  These  specimens  art?  in  the  l^ritish  MuMetini. 

}  Copied  from  Prof.  M'Co/s  Carb.  Fosh.  Ireland,  pi.  xxiii.  Ilg.  2. 
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discovery  is  the  more  acceptable,  because  the  teeth  have  never  yet 
been  met  with  at  Carluke,  where  the  carapaces  are  found,  although 
the  Carboniferous  beds  have  been  diligently  searched  for  fossils  by 
Dr.  Rankin  for  at  least  thirty  years,  whilst  the  localities  already 
named  as  yielding  the  detached  teeth  do  not  furnish  remains  of  the 
carapace. 

The  teeth,  with  one  or  two  exceptions,  always  occur  in  ironstone 
nodules,  and  the  best  specimens  are  those  which  have  been  '  wea- 
thered' out,  as  the  fossil,  being  softer  than  the  matrix,  cannot  readily 
be  developed  artificially.  If  exposed  too  long,  being  calcareous,  they 
become  soft,  and  soon  crumble  away. 

It  is  probable  that  the  soft  parts  of  the  animal  (which  contained 
the  teeth),  having  been,  after  death,  detached  from  the  carapace 
whilst  undergoing  decomposition,  became  the  nucleus  for  a  concre- 
tion of  phosphatic  matter,  which  was  added  to,  layer  by  layer, 
in  the  same  manner  as  the  concretions  around  organic  remains 
in  the  London  Clay,  and  the  ironstone  nodules  containing  leaves  and 
Limuliy  in  the  Coal-measures,  appear  to  have  been  formed. 

Mr.  Armstrong  informs  us  that  the  Dithyrocaris  tooth  from  Campsie 
(PI.  XI.  figs.  4  and  4  a)  occurs  in  a  bed  of  black  shale,  overlying  the 
'  Hosie  *  Limestone  of  the  Lanarkshire  Carboniferous  series,  which 
is  about  670  fathoms  below  the  '  Ell  CoaL'  This  is  the  horizon 
usually  taken  by  the  Glasgow  geologists  in  giving  the  position  of 
Carboniferous  fossils.  No  other  specimen  is  recorded  from  this 
locality. 

Its  associated  fossils  are  Nucula  gihhosay  N.  lineata ;  Leda  longi' 
rostris,  L.  attenuata^  Nautilus  subsulcatus;  Goniatites  Gilbertsoni, 
G.  vesica  ;  a  profusion  of  Spirijera  Uriiy  Orthoceras  pygmtBumy  and 
a  large  Cytherel 

Those  from  Orchard  Quarry,  near  Thomliebank,  Renfrewshire 
(PL  XL  figs.  3,  3  a,  3  by  and  5,  5  a),  are  from  a  bed  of  shale  about 
300  fathoms  below  the  '  Ell  Coal.'  The  common  fossils  in  this  bed 
are  several  species  of  Cypricardiay  Leday  OrthoceraSy  Productus  cos- 
tatusy  Bellerophon  Uriiy  B,  LeveilleanuSy  MacrocheiluSy  Fleuroto- 
maria  monilifera.  No  trace  of  carapace  has  been  discovered  at 
either  of  these  localities. 

The  specimen  with  the  teeth  attached  to  the  portion  of  carapace, 
from  East  Kilbride  (PI.  XL  fig.  6),  was  found  in  shale  associated  with 
Brachiopoday  Corals,  &c.  The  teeth  are  common  at  Orchard  Quarry, 
but  only  a  single  specimen  has  been  met  with  either  at  Lickprivick 
or  Campsie. 

That  these  detached  fossil  remains  are  the  teeth  of  Crustacea  there 
cannot  now  be  the  least  doubt ;  for,  in  addition  to  the  evidence 
afforded  by  the  remains  of  the  allied  genus  Ceratiocaris  (PI.  XL  fig.  1), 
and  by  the  fragment  of  Dithyrocaris  (PI.  XL  fig.  6),  one  needs  only  to 
compare  the  gastric  teeth  of  the  common  Lobster  {Homarus  vul- 
garis), figured  in  our  plate  (fig.  12),  with  the  most  perfect  tooth  of 
Dithyrocaris  (figs.  3,  3  b)y  to  see  the  striking  similarity  between  them, 
both  in  general  form  and  in  minuter  details. 

They  so  strongly  resemble  the  molar  teeth  of  the  Vertebrata  alao, 
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that  Dr.  Giinther  at  first  sight  supposed  them  to  be  Fish-teeth 
allied  to  the  Sphceridfe  or  Labridce;  whilst  Prof.  Owen  and  Mr. 
Waterhouse,  to  whom  they  were  submitted  for  inspection,  noticed 
their  great  superficial  resemblance  to  the  teeth  of  some  small  Mar- 
supials, such  as  the  Kangaroo  Rat  (Ifypsiprymnus)  of  Australia. 

The  important  bearing  of  these  '  superficial '  resemblances  cannot 
be  too  strongly  impressed  upon  Paleontologists,  and  especially  on 
those  who  work  in  that  Border-land  between  the  Palaeozoic  and 
Secondary  rocks — the  Rhsstic  and  Triassic  groups.  For  it  was  in  the 
Rhsetic  Bone- breccia  of  Wiirtemberg  that  Prof.  Plieninger  discovered 
the  teeth  of  the  then  oldest  known  Mammal,  the  Microlestes  anti- 
gnus  ;  and  in  a  fissure  of  the  Carboniferous  Limestone  near  Frome, 
Mr.  Charles  Moore,  of  Bath,  found  that  wonderful  accumulation  of 
minute  teeth  and  other  organic  remains  from  a  Bone-bed  of  the  same 
age;  and  Mr.  Boyd  Dawkins  detected  the  tooth  of  the  oldest  British 
Mammal  (the  Hypsiprymnopsis  Rhceticus)  in  the  Lower  Rhsetic  of 
Watchet  These  teeth,  all  very  minute,  often  very  obscure,  require 
the  closest  scrutiny,  and  wherever  it  is  practicable  their  structure 
should  be  microscopically  examined. 

In  the  Mammalia  the  molar  teeth  are  all  provided  with  double 
roots  or  fangs;  there  is  also  a  well-marked  division  or  ridge  which 
surrounds  the  base  of  that  paii;  of  the  tooth  which  is  exposed  above 
the  gum — a  character  which  distinguishes  them  from  those  of  Fish 
and  Reptiles.  But  if  the  crown  only  of  the  tooth  of  a  small  fossil 
Marsupial  be  compared  with  a  part  of  one  of  these  gastric  teeth  of 
DithyrocariSy  these  characters  will  scarcely  suffice  to  distinguish 
between  them,  and  we  must  examine  their  more  minute  structure. 

In  the  plate  I  have  given  figures  (13  and  13  a,  6,  c)  of  the  teeth 
of  a  young  Kangaroo  (Macropus)  for  comparison  with  the  enlarged 
figure  (fig.  3  b)  of  the  tooth  o^ Dithyrocaris,  which  will  serve  to  show 
many  superficial  points  of  form  which  they  possess  in  common. 

Fig.  10  is  the  recent  Apus  (from  near  Prague  in  Bohemia),  of  the 
natural  size,  for  comparison  with  Dithyrocaris  and  Ceratiocaris 
(figs.  1  and  9).  Fig.  11  is  an  enlarged  view  of  the  same,  showing 
the  jaws  (a,  a)  in  situ  ;  whilst  figs.  7,  7  a,  and  7  b,  represent  these  dis- 
sected out,  and  magnified  about  seven  times.  There  is  a  consider- 
able difference  between  the  serrated  mandible  of  Ceratiocaris  and 
the  more  solid  and  massive  teeth  of  Dithyrocaris ;  and  among  these, 
also,  there  are  at  least  two  distinct  forms:  but  we  need  more  mate- 
rials before  we  can  determine  to  which  species  these  several  forms 
of  teeth  belong. 

EXPLANATION  OF  PLATE  XI. 

Fig.  1.   Ceratiocaris  papilioy  Salter.     U.  Ludlow  Kock,  Lanark. 

2.  C.  papilio,  Salter.     Detached  jaw  from  same  locality 

3.  Nearly  perfect  tooth  of  Diiht/rocariSf  Upper  Marine  series,  Orchard 

Quarry,  Thomliebank,  Ilenfrewshire. 
3  «.  Side  view  of  same. 
3  b.  Enlarged  view  of  grinding  surface  of  same,  showing  the  fine  strioe 

in  the  recesses  of  the  C-shaped  cusps. 
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4.  Another  tooth  of  DUh^frocaru,  firam   the   Lower  Marine  seriei^ 

Campflic. 
4  a.  Upper  view  of  same. 
6  &  6  a.  Side-  aud  upper  view  of  another  specimen^  from  Oichud 

Quarry. 
0.  Fragment  of  the  fore-part  of  a  carapace  of  Dit^frocariif  ahowing  the 

under-surface,  with  portions  of  tne  two  '  moh&r '  teeth  (a^  b)  seen 

tit  situ.    From  Lickprivick  Quany,  East  Kilhiide. 

7,  7  ti,  &.7  b.  Magnified  views  of  the  outer  and  inner  sides  and  the 

grinding  surface  of  jaws  of  Amu,    Recent  from  Bohemia. 

8.  Fac-simile  of  General  Portlock  s  figure  of  teeth  of  DMyrocwriSf  m 

the  Geol.  of  Ijondonderry,  pL  xiL  fig.  6. 
0.  Dithfrocari*  Sctmkri,  M*Coy,  Carh.  Foes.  Ireland^  pi.  xxiiL  fig.  2. 

10.  Apfts  cancriformis,  sp.    Kecent  from  Bohemia  (nat  eizeV 

1 1 .  Ditto.    Enlarged  view  of  undcrHnde  tn  show  jaws  in  place  (a  a). 

12.  C^astric  teeth  of  common  Lohster,  Homarus  agiacus. 

1'3.  irnper  molar  U*et\i  (right  side)  of  a  young  EangaxoOy  from  Aostnlia. 

l.*5  a.  Lower    ditto  v  »>  )  ditto. 

13  b  &  c.  Detached  teeth  of  (6)  upper  and  (c)  lower  jaw  of  same. 


III.   Reuabks  on  the  Genus  Poltpobites. 

By  R  W.  BnciOBT,  F.Ra 

LINDLEY  and  Hutton,  in  their  *  Fossil  Flora*  (vol.  i.  p.  181), 
givo  a  plate  and  description  of  some  specimens,  termed  by 
them  Polyporites  Bowmanni^  which  were  found  by  the  late  Mr.  J.£. 
Bowman,  F.L.S.,  in  the  Cai*boniferou8  strata,  near  the  entrance  of 
the  Vule  of  Llangollen,  in  the  county  of  Denbigh. 

In  the  notes  on  the  first  specimen  no  doubts  are  expressed  as  to  the 
nature  of  the  fosi^il ;  but  with  respect  to  the  second  specimen,  the 
authors  nay,  '  It  is  a  matter  of  great  doubt  whether  this  really  be- 
longs to  the  vegetable  kingdom.  Mr.  Bowman  remarks  that  h» 
Hecond  specimen  might  be  taken  for  the  scale  of  a  Fish,  or  of  some 
great  Siuirian  Reptile;  and  we  admit  it  now  without  daring  to  ofier 
any  decided  opinion  al)0ut  it,  chiefly  on  account  of  its  resemblance, 
in  some  respects,  to  some  cellular  plants  of  the  present  era.' 

Some  twenty-five  years  ago,  Mr.  Bowman  showed  me  both  the  spe- 
cimens, and  I  immediately  recognized  them  to  be  scales  of  the  gcnofl 
Jlohpti/chiuSy  since  changed  to  Rhizodtis;  and  that  gentleman  was 
of  tlie  s«ime  opinion,  and  stated  to  mo  that  he  always  had  doubts  as 
to  the  vegetable  nature  of  the  fossils.     Probably  I  should  not  hare 
taken  any   notice  of  these  mistaken   fossils;   but  in   looking  over 
M.  Adolphe  Brongniart's  excellent  work,   'Tableau  des  Genres  de 
Ve^etaux  fosttiles  considered  sous  le  point  de  vue  de  leur  classification 
botaniquo  et  de  leur   distribution   geologique,'  I  noticed  that,  at 
pii^e  6,   in   speaking  of  the   'Famille  des  Champignons,  he  njh 
*MM.  Lindley  et  Ilutton,  dans  leur  Fossil  Flora^  ont  d&igne  sons 
lo  nom  de  Poh/porites  Boicma7tni  un  fossile  qu'ils  comparent,  quoi- 
qu  nvec  doute,  a  \xi\  Poh/porus,  et  qui  provient  des  mines  deshouilles 
du  pays  do  Galles.     J  ai  observe  uno  empreinte  analogue  dans  1« 
cchantillons  du  terrain  houiller  do  Sardaigne,  et  qui  ne  parait  p«« 


•■lirZiBjIiiiBfi,  4(tf 


diflRSrer  da  Cai^ilifiii  vai^Bfliitf  de  SceralKrr :  q«e^«»  points  de 
ceUe  empreinte  ofiwKt  de»  pores  pern  prof^ods  seBUafci»  ii  eeox 
de  eertaiiis  des  pajs  ^aad&.* 

PlrofeBBor  Uoger,  m  kis  *  CUofis  prococxa — ^B«ttrice  imr  Flovm 
der  Torw^C  at  PlctuL  m  his  *Iidpx  of  Fottzl  FIibW  mennoos 
the  RoifpawUa  BatrmmmmL  Lad.  aad  Hvtt.:  aad  at  pag^  xxix., 
under  OnL  VL,  Foiigi,  refer?  to iWjFjw>fifegl?LWiawi\  nnderwhich 
genus  he  plaee^  with  m  qvcrj,  Cvrpofifii^  ■■Vjwif  i  of  Sternberg, 
mnd  giTes  thekcahtjof  lleanLindiexaBd  Hnttoii^s^pecim^i,  *Li 
Schists  lithant»  ad  Wrexham,  An^rlije.* ' 

The  mistake  hmTing  been  copied  into  such  works  of  high  repate 
as  those  of  M.  Brongniart  and  Professor  Unger.  has  induced  me  to 
make  these  few  rem^^s^  The  plate  in  MessnL  Lindlej  and  Hatton*s 
work  bears  sndi  dear  eridence  of  the  specimens  being  ondoabted 
scales  of  RkizodmSj  that  theie  will  be  no  need  to  figure  them  again, 
a  reference  to  their  pUte  being  quite  sufficient. 

It  is  rather  singular  that  so  evident  a  mbtake  as  this  is,  namelj, 
of  describing  as  belonging  to  the  TegetaUe  kingdom  a  fish-scale  very 
commonly  found  in  the  Coal-measures,  should  hmve  passed  uncon- 
tradicted for  so  many  years.  The  first  discoverer  of  the  specimens 
had  great  doubts  as  to  the  nature  of  the  fossils ;  but  these  doubts 
appeared  gradually  to  have  grown  less,  and  finally  disappeared  alto- 
gether, as  other  parties  who  knew  less  of  the  subject  treated  it. 


I.  Observations  on  *  Recherches  sur  les  Squalodons,'  par  P.  J. 
Van  Beneden.     4to.,  1865,  pp.  85,  PL  I.-IV.    Bruxellos, 

By  Prot  OwKN,  F.R.& 

IN  the  35th  volume  of  the  *  Memoirs  of  the  Royal  Academy  of 
Belgium,'  Prof.  Van  Beneden,  under  the  above  title,  givon  an 
account  of  most  of  the  specimens  of  Zeuglodoiits  which  havo  boon 
discovered  in  Europe,  commencing  with  the  portion  of  jaw  with 
teeth  from  the  Miocene  of  Malta,  figured  by  Scilla,  in  *  La  Vana 
Speculazione  disingannata  del  Senso,'  1670,  tab.  xii.,  i)g.  1  ;  on 
which  Agassiz  founded  his  genus  *  Phocodotiy*  in  the  *  Ucportoiro 
d'Anatomie  et  de  Physiologic  de  Valentin,'  1835.— 2.  Tlu^  n(»xt 
European  Zeuglodont  in  point  of  date  is  the  friigmont  of  jaw  and 
teeth  from  the  *gre8  marin  '  at  Leognan,  near  Bordoaux,  doHorllHMl, 


ann^e,  1840).— 3.  An  atlas- vertebra,  from  tlio  MIooonn  •  FalunM*  at 
Salles,  noticed  by  J.  Miiller  in  his  account  of  Mio  Aniorican  ZoukIo- 
donts  acquired  by  the  lloyal  Museum  at  Borlin,  in  tluj  «'rranHiu> 
tions  of  the  Royal  Academy'  of  that  city,   1817,  and  •  Uebcr  dlo 
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Zeuglondcn/  fol.,  1849. — 4.  Teeth  and  vertebre  from  Miocene  beds 
at  Eibergen  and  Swilbrock,  in  Guelderland,  referred  bj  me  to  the 
genus  Zeuglodony  and  subsequently  described  by  Staring  in  his 
*Bodem  vom  Nederland,*  vol.  ii.,  p.  216,  pL  iii. — 5.  An  almost 
entire  skull  from  the  Upper  Miocene  at  Barie,  D^partement  de  la 
Dr6mc,  described  by  Professor  Jourdan,  in  ^Comptes  Rendus  de 
I'Acad^mie  des  Sciences,'  November  1861,  and  referred  to  Rki- 
zoprion  Bariensis,  Jdn.  The  fore-end  of  the  upper  jaw  of  this 
specimen  is  described  and  figured  bj  Professor  Grervais,  in  the 
'  Bulletin  de  I'Acad^mie  Rojale  de  Belgique,'  tom.  xiii.,  No.  6,  1862. 
— 6.  Portion  of  cranium,  a  petrotympanic  bone,  a  laniariform  tooth,  an 
atlas,  and  other  vertebrae  of  a  large  Zeuglodonl^  discovered  by  Ehrlich 
(1842)  in  the  Molasse  in  the  vicinity  of  Lintz,  referred  by  H.  von 
Meyer,  in  1849,  to  BaUenodon  Unteanus.  Van  Beneden  figures,  in 
pi.  iv.  of  his  memoir,  the  portion  of  the  cranium  as  belonging  to 
a  Zeuglodont  genus,  which  he  calls  Sienodon.* — 7.  Almost  complete 
skulls  of  adult  and  young  Zeuglodonts,  with  laniariform  and  serrated 
molar  teeth,  also  discovered  by  Ehrlich  at  Lintz,  in  Upper  Austria, 
and  noticed  by  Klipstein,  in  Karsten  and  Decken's  'Archiv/  1842. 
Van  Beneden  gives  a  restored  figure  of  the  skull  and  dentition  of 
this  specimen  in  his  pi.  iii.,  and  refers  the  species  to  Squaiodon 
Ehrlichia  V.  B.  Two  of  the  teeth,  from  Lintz,  are  figured  by 
J.  Miiller,  op,  cit,,  fol.  xxiii.,  fig.  7. 

The  chief  part  of  M.  Van  Beneden's  work  is  devoted  to  the 
Zeuglodont  fossils  from  the  vicinity  of  Antwerp.  The  portions  of 
skull  enable  him  to  describe  the  intermaxiUarics  which  exclusively 
form  tlie  end  of  the  rostrum,  and  are  firmly  and  extensively  united 
to  each  other:  each  intermaxillary  bears  three  teeth,  of  which  the 
foremost  projects  on  the  axis  of  the  bone.  Of  the  maxillary  the 
author  describes  three  portions ;  the  hindmost  showing  the  convexity 
of  the  palatal  portion,  and  the  junction  of  the  vomer.  The  man- 
dible is  represented  by  various  fragments,  which  indicate  a  long 
symphysis,  extending  as  far  back  as  to  the  two-rootod  molars.  The 
above-named  portions  of  bone,  and  divers  teeth,  are  all  the  parts  on 
which  the  Squaiodon  Antverpiensis,  V.  B.,  is  founded.  In  the  figure, 
pi.  i.,  of  this  species,  the  skull  is  restored  in  outline  from  the 
specimens  previously  discovered  at  Lintz  and  Barie. 

The  dentition  is  computed  to  consist  of — 

Incisors,  ^  ;  canines,  | ;  premolars,  J  ;  molars,  ^  =  j-f . 

This  formula  gives  only  the  teeth  of  one  side  of  the  upper  and 
lower  jaws. 

The  skull  of  the  Zeuglodont  from  Lintz  shows  the  massive 
character  of  the  zygomatic  arch,  and  the  small  size  of  the  cranial 
cavity,  which  is  widest  behind.  The  vomer  is  canaliculate  supe- 
riorly.    The  posterior  walls  of  the  nasal   passages   are   wanting; 
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tbe  aoterkx'  walls  indicmte  an  obiiqoe  direedoo  ;  whilst  in  the  skull 
from  Barie  the  nasal  passage  is  Tertical :  no  trace  of  nasal  bones 
remains. 

M.  Van  Beneden  states,  *  Les  os  palatins  scat  dispose  oomme  dans 
les  veritables  Cetaces  soafBenn:  ils  foment  Fentree  de$  fosses 
nasales '  (p.  49).  I  have  foand  the  palatine  bones,  in  tme  Ceiacea^ 
separated  from  the  posterior  or  palatal  nostrils  by  the  pterygoids, 
which  exclnsivelj  form  that  entry  to  the  nasal  passages. 

In  the  fossil  sknll  of  the  Zem^lodomi  discovered  at  Barie»  the 
nasals  are  eompaet  bone^  *  en  os  oompactes,"  situated  above  the  blow- 
holes, *  refoolds  aa-desBos  des  events '  (p.  53).  The  intermaxillaries, 
which  exclosively  form  the  end  of  the  snout,  extend  thence  backward 
to  the  nasal  bones.  The  maxillaries  posteriorly  cover  the  frontals 
and  reach  the  vertex  :  the  frontals  are  very  thick  above  the  orbits  : 
the  malar  is  extremely  slender.  The  occiput  is  flattened  behind, 
rises  also  to  the  vertex,  and  forms  there  a  crest  which  trends  the 
occipital  region  :  it  is  narrow  behind. 

The  petrotympanics  resemble  those  of  Zeuglodon,  The  atlas- 
vertebra  in  the  European  Zeuglodonts,  as  in  the  American,  is  sepa- 
rate from  the  other  cervicals.  Prof.  Van  Beneden  remarks  that  the 
BalflBuoptene,  certain  Delphi  ns,  e,g^  the  Belugas  and  Narwhals,  and 
the  Sirenis  (Manatees  and  Dugongs),  are  among  the  small  number 
of  Ceiacea  in  which  the  atlas  is  not  anchylosed  to  the  other 
vertebrae  (p.  46).  But  to  this  list  may  be  added  the  large  Cachalots. 
The  atlas  from  the  '  Faluns  de  Salle,'  figured  by  Van  Beneden  in 
pi.  iii.,  fig.  2,  *  ofire  une  grande  analogie  avec  Tatlas  de  Zcuglodon 
que  Joh.  MiiUer  a  decrit  et  figure  dans  son  grand  travail  sur  les 
Zeuglodontes  d'Amerique'  (p.  47). 

M.  Van  Beneden  assumes  that  the  nasal  bones  in  all  the  Euro- 
pean Zeuglodonts  correspond  with  the  condition  of  these  bones  in 
the  mutilated  portions  of  skull  described  by  Jourdan,  and  regards 
the  longer,  perhaps  more  perfectly  preserved,  *  nasal  *  bones  of  the 
American  Zeuglodont  as  justifying  a  generic  distinction.  He  even 
goes  so  far  as  to  conjecture  that  the  American  Zeuglodonts,  not- 
withstanding their  bulk,  which  rivals  that  of  the  Whales,  wore 
carnivorous  Cetacea  haunting  the  shores,  like  the  herbivorous 
Dugongs  and  Manatee.«»,  whilst  the  smaller  European  species  were 
pelagic  carnivora  like  the  Grampuses  and  PorpoiHcs.  *  Les  Zeu- 
glodons,  malgr^  leur  taille,  seraient  done  des  carnassiers  littoraux, 
comme  les  Sir^niens  des  herbivores  littoraux,  et  les  Squulodons 
seraient  des  carnassiers  pelagiques'  (p.  63).  But  the  deposits  in 
Alabama  and  Louisiana  containing  Zeuglodont  remains  are  strictly 
marine.  The  external  nostrils  of  these  largo  Zeuglodonts  oi)en  in 
the  upper  part  of  the  skull,  far  behind  the  end  of  the  snout :  some 
difference  in  the  direction  of  the  nasal  passages  is  admitte<l  by 
Van  Beneden  to  exist  in  the  European  Zeuglodonts,  as,  e.  g,^  Ixjtwc^cn 
the  Squalodon  E/trlichii,  Van  Beneden,  and  the  Stcnodon  Icntianus, 
V.  B. 

We  doubt  whether,  from  present  materials,  so  trenchant  a  dis- 
tinction can   be   relied  on  as  gencrically  differentiating  the  Zcu- 
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glodonts,  and  as  driving  the  coloasal  American  species  to  seek  their 
prey  along  or  upon  the  sea-shore.  For  a  second  generic  dis- 
tinction Prof.  Van  Beneden  relies  upon  a  difference  in  the  numher 
of  the  teeth.  He  admits,  however,  both  American  and  European 
Zeuglodonts  to  be  essentiallj  carnivorous  Cetaceans;  and  eveiy 
experienced  student  of  such,  from  John  Hunter  downwards,  had 
observed  the  variability  of  the  number  of  teeth  in  individuals  of  the 
same  species.  Supposing  that  the  present  known  portions  of  jaws 
and  an  entire  unbroken  maxillary  or  mandible  of  a  Zeuglodont  had 
never  yet  been  found  to  support  our  author's  conclusion — ^that  the 
European  Zeuglodonts  have  five  double-rooted,  serrate-crowned 
molars  on  each  side  of  both  jaws,  in  addition  to  the  numher  of  those 
in  the  American  Zeuglodont  (p.  62), — ^the  question  then  arises, 
whether  this  dental  character  should  be  regarded  as  of  higher  im- 
portance than  it  is  held  to  be  in  equally  natural  genera,  or  groups  of 
existing  carnivorous  Cetacea,  in  which  the  numerical  differences  in 
similarly  shaped  teeth  are  noted  amongst  the  specific  characters. 

The  teeth  of  both  the  European  and  American  Zeuglodonts  con- 
sist of  anterior  laniariform,  single-rooted,  and  posterior  lamelli- 
form,  serrated,  and  two-rooted :  in  both,  the  first  six  are  incisors, 
by  reason  of  their  implantation  in  the  intermaxillary  bones.  But 
M.  Van  Beneden  afiirms  that  the  foremost  incisor  extends  on  the 
axis  of  the  body  in  the  European  Zeuglodont,  and  curves  down- 
ward in  the  American — a  difference  which  we  do  not  believe  can  be 
absolutely  predicated  from  the  portions  of  the  skull  of  the  great 
American  species  hitherto  examined.  But,  if  admitted,  and  shown  to 
bo  not  related  to  the  ago  of  the  individual,  it  may  be  questionable 
whether  different  directions  of  growth  of  homologous  teeth  should 
support  generic  distinction ;  for,  if  so,  how  many  genera  might  not 
so  be  characterized  out  of  the  Elephants  of  India  alone ! 

Admitting,  however,  for  the  sake  of  convenience,  that  the 
differences^  so  far.  as  they  appear  to  be  shown  by  the  mutilated 
remains  of  the  Zeuglodont  Cetacea,  may  be  expressed  by  generic  as 
well  as  specific  differential  terms,  we  have  then  to  submit  that  the 
name  Phocodon  ought,  on  the  ground  of  priority,  to  be  given  to  the 
smaller  European  kind. 

Prof.  Van  Beneden  admits  that  the  name  Basilosaurus,  proposed 
in  1832  for  the  American  kind,  was  *  malheureusement  trop  sig- 
nificatif,'  and  agrees  with  Harlan  and  myself  in  the  change  of  name 
to  Zeuglodon,  which,  since  1839,  has  been  adopted;  but,  while 
characterizing  the  name  Squalodon  as  being  '^galemcnt  trop 
significatif,'  he  adds,  *  Nous  no  voyons  aucun  motif  plausible  pour 
changer  le  premier  nom  qui  lui  a  ete  impost  par  Grateloup'  (p.  4). 
The  motive,  more  than  plausible,  for  not  adopting  Squalodon^  is, 
that  it  has  neither  priority  as  regards  the  Zeuglodonts  generally, 
nor  as  relating  to  European  Miocene  Zeuglodonts  in  particular. 
With  much  greater  reason  we  may  use  the  words  of  M.  Van  Beneden 
— *  We  see  no  plausible  motive  for  changing  the  first  name  which 
had  been  imposed  *  upon  the  European  Zeuglodont  by  Agassiz. 

True,  indeed,  that  name  also  was  too  significative  of  the  conclusion 
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at  which  the  eelebnted  PmljBootologifft  of  Neafchitel  had  trrired, 
in  1836,  respeetinp  the  Pliocene  cfaanctcr  of  the  portion  of  jaw  and 
teeth  from  the  Miocene  '  gres  marin  *  of  Malta.  Bat  the  name 
Squtdodon  waa  qaite  as  significadTe  of  the  conclnnon  at  which  the 
PalflDontologist  of  Bordeaaz  had  mniT*A.  in  l^MO,  as  to  the  transitional 
character  between  Igoaoodoo*  and  Sharks  of  the  animal  owning  the 
porttooa  of  jaws  with  teeth  from  the  '  gres  marin  *  of  L6ognan« 

If  the  error-ffoggesting  character  of  the  name,  which  is  barbarous 
to  boot,  does  not  weigh  with  M.  Van  Ikmeden  against  the  fact  of  its 
having  first  designated  the  fosriLs  fran  I>bo^nan  described  in  1S40, 
with  what  claim  to  eoosistcncj  can  he  reject  the  claiwical  name 
PkocodoHj  which  first  genericaUj  designated  the  fossils  from  the 
Miocene  of  Malta»  described  in  \hZ5^  and  figured  as  far  back  as 
1670? 

Prof.  Yon  Beneden  ^ypears  to  us  to  mete  out  one  measure  to  one 
individual,  and  another  to  another,  and  not  to  be  governed  by  prin- 
ciples which  have  no  respect  to  persons. 

We  maj  sympathize  with  goodnatured  and  indulgent  sentiments 
that  sway,  for  ihe  conservation,  on  the  sole  ground  of  priority,  of 
a  generic  name,  although  it  may  express  obtrusively  an  erroneous  or 
abaurd  conclusion,  and  be  of  barbaroos  construction  beside?.  But 
then  we  require  that  the  same  sole  principle  of  priority  should  be, 
at  least,  equally  operative  in  regard  to  a  legitimately  constructed 
generic  name,  and  one  which  does  not  shock  the  judgment  by  sug- 
gesting afiinities  very  remote  from  truth.  In  this  predicament  we 
hold  to  be  the  Phocodon  of  Agassiz  and  the  Balanodan  of  Owen. 

The  latter  generic  name  was  proposed  for  the  physeteroid  Cetacean 
to  which,  in  the  year  1840,  I  referred  the  larger  petrified  lania- 
riform  teeth  from  the  '  Safiblk  Crag.'  In  my  account  of  form,  struc- 
ture, and  microscopical  characters  of  these  teeth,  in  the  '  History  of 
British  Fossil  Mammalia,'  I  compared  them  with  the  teeth  of  the 
Cachalots,  and  also,  from  the  proportion  of  the  number  of  teeth 
with  the  number  of  Cetacea  represented  by  fossil  lx)nes,  and  espe- 
cially ear-bones,  with  the  Ziphius  of  Cuvier.  These  proportions, 
I  wrote,  '  would  indicate  that  the  teeth  were  less  numerous  in  the 
extinct  Cetaceans,  from  which  they  have  been  derived,  than  they 
are  in  the  Cachalot.  Tlie  recent  Ziphius  has  but  a  single  tooth  on 
each  side  of  the  lower  jaw  when  full  grown,  like  the  great  Del- 
phinuM  tridens  of  our  own  seas '  ( Op.  ciL,  p.  541). 

The  petrotympanic  bones  or  *  Cetotolites '  described  and  figured 
in  the  same  work  are  referred  to  another  genus.  Balcenodon  phy- 
saldides  is  described  in  a  section  distinct  from  the  family  Balarnid<B 
(p.  542). 

Balanodon,  or  Phalainodon,  signifies  a  genus  of  Cachalot-like  or 
Ziphioid  Cetacoa,  represented  by  the  fossil  teeth  resembling  those 
figured  at  p.  525,  ^g,  219,  in  contrasted  contiguity  with  the  Cacha- 
lot's tooth,  fig.  218  ;  at  p.  536,  fig.  226,  and  at  p.  o37,  ^g,  227. 

Subsequent  discovericp  have  proved  that  these  Cetacean  teeth,  or 
the  majority  of  them,  belong  to  a  genus  or  genera  more  nearly 
related  to  Ziphius  than  to  Physeter^  and  to  be  *  Ziphioid,' — if,  indeed, 
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Fam.  ZEUGLODONTES. 

Genus  Sqcaladox,  Grateloup. 

Species  1.  Squatodon  GraUloupii,  V.  M. 

„       2.  SqualodoH  AniverpiensiSy  V.  B. 

y,       8.  Sguaiodon  Gervasiij  V.  B. 

,»       4.  SqualodoH  Ehrlichiiy  V.  B. 
Grenus  Stenodox,  Van  Beneden. 
Species  Sienodon  leniwHus^  V.  B. 
Genus  ZsuGLODOXy  Owen« 
Species  Zeuglodon  maerospondylus^  Ow. 

„      Zeuglodon  braehyspondylus^  Ow. 


n.    Oif  A  New  Fahilt  of   Labroid  Fishes. 

MoKOOBAFiA  DBi  PadMjiiGOiHppiUDj^  NuoTA  Famiolia  di  I'esci  Labboidi,  del 
CaT.  Profc  locro  Coochi.     Firenze  (Florence),  1864,  4 to.,  pp.  88. 

SINCE  the  completion  of  Prof.  Louis  Agaseiz'  great  work  on 
Fossil  Fishes,  now  nearly  a  quarter  of  a  century  ago,  no  work 
on  general  Fossil  Ichthyology  has  been  produced.  The  authors  who 
have  written  upon  the  subject  are  both  numerous  and  able,  but  its 
literature  is  only  to  be  found  scattered  in  various  scientific  periodical 
publications,  journals,  and  transactions  of  learned  societies,  or  in 
works  specially  devoted  to  the  description  of  the  fossil  remains  of 
some  particuhur  formation,  locality  or  country,  or  of  some  genus  or 
family.  To  the  latter  class  may  be  referred  the  elaborate  Monograph 
recently  published  by  Prof.  Coechi  upon  an  interesting  though 
small  group  of  Fossil  Fishes  only  known  as  yet  by  their  dental 
remains.  Upon  these  few  but  very  characteristic  portions,  and  after 
careful  examination  of  many  specimens  preserved  in  public  and  pri- 
vate collections  in  England,  France,  Germany,  and  Italy,  the  author 
founds  his  new  family  of  Pharyngodopilid(B  (so  called  on  account  of 
the  peculiar  laminated  structure  of  the  dental  plates).  This  group 
he  divides  into  three  genera :  P/iyllodus,  Ag. ;  Egertonia^  Coechi ; 
PharyngodopiluSy  Coechi ;  based  upon  the  number  of  the  upper 
deutigerous  plates,  and  the  form  and  arrangement  of  the  single  teeth. 

The  genus  Phyllodus  was  first  named  by  Agassiz  in  1843,  and 
described  in  the  *  Rech.  Poiss.  Foss.,'  vol.  ii.  pt.  2,  p.  238,  and  also  in 
the  same  year  by  Prof.  Owen,  in  his  'Odontography,'  p.  138.  It  is 
distinguished  by  having  but  one  upper  and  one  lower  dental  plate, 
formed  of  a  series  of  thin  laminae,  each  of  which  is  composed  of 
enamel,  dentine,  and  l>one.  These  laminae  do  not  simply  form  a  scries 
of  broad  flat  plates,  but  they  are  also  divided  by  vertical  depressions 
into  several  series  of  denticles,  which  are  convex  on  one  surface  and 
concave  on  the  other,  and  the  median  row  of  which  is  always  the 
largest.  According  to  the  number,  size,  and  form  of  these,  and  of 
their  accessory  or  lateral  denticles,  the  author  describes  six  new 
species,  in  addition  to  the  six  previously  described  by  Agassiz. 

The  new  genus  Egertonia,  Coechi,  of  which  there  is  but  one  spe- 
cies, is  founded  upon  two  specimens  which  tlic  author  found  in  the 
collections  of  Sir  Philip  Egerton  and  Dr.  Bowerbank  (and  an  imper- 
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feet  fragment  in  the  National  Collection)/  It  has  only  one  upper  and 
one  lower  dentigerous  plate,  the  denticles  of  which  are  much  smaller 
and  more  equal  in  size  and  form  than  those  of  PhyUodu$m  They  are 
of  a  round-pointed  form,  so  that  a  slightly  inclined  vertical  section 
would  give  the  form  of  a  truncated  cone.  The  whole  tooth,  judging 
from  the  specimens  known,  is  much  smaller  than  that  of  Pkyilodus. 

With  the  exception  of  a  Cretaceous  species  from  Bilin,  described 
bj  Prof.  Keuss,  all  the  species  of  the  preceding  two  genera  are 
exclusively  British  fossils  of  the  £ocene  period,  and  chiefly  from  the 
London  Clay  of  the  Isle  of  Sheppey.  They  are  also  found  in  the  Red 
Crag,  into  which  they  have  been  drifted  from  the  older  Eocene  de- 
posit. The  Continental  specimens  described  as  Phyllodus  our  author 
refers  to  Pharyngodopilus  and  other  genera. 

PharyngodopiluSy  Cocchi,  is  characterized  by  having  two  upper 
and  one  lower  dentigerous  plate,  the  form  and  arrangement  of  the 
denticles  of  which  are  very  different  from  those  ofl^yllodus  BndEger' 
tenia ;  though  varying  in  form  and  size,  they  have  not  that  extreme 
irregularity  characteristic  of  Phyllodus,  and  are  globular  or  elongated. 
The  species  are  of  Miocene  and  Pliocene  age,  and  are  unknown  in 
British  deposits,  although  two  (PA.  Africanus  and  /%.  Canariensii) 
are  founded  upon  specimens  in  the  British  Museum. 

The  genus  was  determined  by  the  author  in  1853,  and  then  named 
by  him  Labrctdus, 

To  these  throe  genera  the  author,  in  an  appendix,  adds  a  fourth 
{TaurinichthySj  Cocchi),  founded  on  part  of  a  lower  jaw  bono  with 
the  dentigerous  plate  attached,  and  which  had  been  previously  de- 
scribed by  Michelotti  as  Scarus  Miocenicus, 

In  this  notice  we  can  do  little  more  than  direct  attention  to  the 
work  itself,  which  is  a  most  valuable  addition  to  the  subject  of  which 
it  treats.  An  attempt  even  to  epitomize  the  author's  descriptions 
of  the  mode  of  growth  of  the  teeth,  and  the  various  species,  with 
his  reasons  for  forming  them  into  a  new  family  (detaching  PhyU 
lodvs  from  the  Ganoid  group  of  Pycnodonts,  where  Prof.  Agassis 
had  placed  it,  and  arranging  it  with  the  Cycloids,  to  which  order 
Prof.  Owen,  in  his  'Odontography,'  thought  it  belonged,  though 
believing  its  affinities  to  be  with  Scams  among  the  Labriday-^ 
would  occupy  more  space  than  we  can  afford. 

The  work  is  Illustrated  by  six  carefully  executed  plates  containing 
several  figures  of  all  the  ppccies.  We  annex  a  list  of  those  now 
added  to  our  already  rich  catalogue  of  Fossil  Fishes : — 

Phyllodus  Coleiy        Cocchi.  Phyllodm  secundarius,  Cocchi. 
■              heivagorudisj  „  -^^      mhmediutj  „ 

—  gpecioffffSy      .  „  Egertonia  iaodontCj  „ 

—  Ifotcerbankii,  „ 

W.  D. 

III.  The  *  Natural  History  Review.'     No.  XIX.,  July  18€5. 

np  HIS  Number  contains  two  important  Pa]a?ontological  papers.  One, 
-*-  *0n  the  Dentition  of  lihinoceros  ntegarhinus,*  by  Mr.  Boyd 
Dawkins,  is  a  very  valuable  communication:  the  author  gives  the 
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gec^raphical  and  geological  range  of  the  Tichorhine,  Leptorhine, 
and  M^arhine  species  of  Rhinoceros,  with  a  sketch  of  their  lite- 
rature, clearing  up  several  doubtful  points  relating  to  the  nomen- 
clature of  B.  leptorhinus ;  he  then  describes  the  enamel  structure 
of  their  teeth,  the  milk-  and  permanent  dentition  of  R.  megarhinus^ 
giving  a  table  of  measurements  of  the  teeth,  and  concludes  with 
a  comparison  between  the  Megarhine  and  the  several  recent  species 
of  Rhinoceros.     This  memoir  is  illustrated  bj  fifteen  woodcuts. 

The  other  paper  is  ^On  Portions  of  a  Cranium  and  a  Jaw  in  the 
slab  containing  the  fossil  remains  of  the  Archseopterjx,'  bj  Mr. 
John  Evans.  Prof.  Owen,  in  his  paper  on  the  Archseopterjz 
read  before  the  Royal  Society  in  1862,  stated  that  besides  other 
less  important  portions  of  the  skeleton,  the  head  of  the  bird  was 
wanting  on  the  stone.  Soon  afterwards,  Mr.  Evans,  having 
minutely  examined  the  slab,  discovered  what  he  attributed  to  be 
parts  of  the  cranium  and  jaw  of  the  bird,  and  communicated  this 
aaggestion  to  Prof.  Owen,  who  concurred  with  it,  and,  when  his 
pi^per  was  published,  had  the  portions  referred  to  engraved  on  the 
plate  containing  the  ArchaBopteryz,  and  called  attention  to  Mr. 
Evans's  discovery  in  the  description  of  it.  Mr.  Evans  discusses  the 
question  as  to  whether  the  jaw  belongs  to  the  Archaeopteryx  or  to 
a  fish,  but  is  most  inclin^  (and  M.  von  Meyer  is  of  the  same 
opinion)  to  believe  that  it  is  part  of  the  former,  as  he  argues  that 
there  is  no  reason  why  the  bird  which  presents  so  many  anomalies 
should  not  also  have  been  endowed  with  teeth,  especifdly  as  there 
are  no  other  bones  in  the  slab  to  which  the  jaw  might  belong,  and 
when  fossils  are  discovered  in  the  Solenhofen  Limestone  they  gene- 
rally occur  singly,  so  that  the  remains  of  a  vertebrate  animal  found 
upon  a  slab  may  usually,  with  some  degree  of  confidence,  be  assigned 
to  the  same  individual. 


L  Graptolites  op  the  Quebec  Group.  By  James  Hall.  De- 
cade 2,  Geological  Survey  of  Canada.  Montreal :  Dawson. 
J  866. 

* 

THE  remarkable  series  of  Graptolites  discovered  by  the  Geolon^ical 
Surveyors  of  Canada  have  been  known  to  naturalists  only  from 
the  descriptions  published  in  one  of  the  Annual  Reports  of  the  Ca- 
nadian Survey  by  Prof.  James  Hall.  These  were  sufficient  to  excite 
the  curiosity  of  all  interested  in  this  long  extinct  family.  It  was 
evident  that  important  materials  would  be  supplied  by  the  perfect 
specimens  towards  forming  a  true  estimate  of  the  systematic  position 
of  the  family.  But  the  descriptions  referred  to  structures  so  different 
from  anything  known  in  Europe,  that  without  specimens  or  good 
drawings  it  was  difficult  to  estimate  what  would  be  their  real  value. 
In  the  volume  before  us,  which  forms  the  second  decade  of  the 
*  Canadian  Organic  Remains,'  (it,  however,  contains  twenty-three 
plates,)  we  have  the  first  means  of  satisfactorily  understanding  the 
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discoveries.  Prof.  Hall  here  describes  fiffcy-three  species,  and  pro- 
poses six  genera^  which  are  either  new,  or  known  onlj  from  the  de- 
scriptions in  the  Report  to  which  we  have  alluded. 

GraptoUthus  Logani  may  be  taken  a^  the  type  of  the  great 
novelty  in  the  volume  —  the  discovery  of  a  corneous  disk  sup- 
porting the  slender  hydrosoma  of  the  Graptolite  at  its  origin.  The 
hydrosoma  of  G,  Logani  consists  of  from  eighteen  to  twenty-three 
simple  branches,  originating  in  a  symmetrical  series  on  either  side 
of  the  simple  primary  base.  The  central  disk,  which  in  this  species 
is  about  the  size  of  a  florin,  envelopes  the  bases  of  the  branches, 
and  these  do  not  bear  hydrothecse  until  they  pass  the  margin  of  the 
disk.  Prof.  Hall  considers  that  the  disk  is  composed  of  two  laminae, 
which  at  least  in  the  central  portions  are  not  conjoined,  and  the 
space  was  probably  occupied  by  some  portion  of  the  animal  body. 
He  further  considers  that  this  structure  is  obviously  adapted  to  give 
strength  and  support  to  the  bases  of  the  branches  of  the  hydrosoma, 
and  that  it*  perhaps  served  other  purposes  in  the  animal  economy. 
Ho  does  not  refer  to  any  analogous  structure  among  recent  animals, 
nor  do  we  know  anything  among  the  Hydrozoa  at  all  corresponding 
to  it;  but  it  agrees  better  with  Goelenterate  structure  than  with 
Polyzoan,  and  so  confirms  the  opinion  now  generally  entertained  that 
the  Hydrozoa  are  the  modern  allies  of  the  Graptolites. 

The  structure  exhibited  in  G,  Logani  is  considered  by  Prof.  Hall 
as  the  perfect  condition  of  the  fragments  of  the  monoprionidian  species 
which  have  been  hitherto  discovered  in  Europe  as  well  as  in  America. 
We  cannot  concur  in  this  view.  All  the  American  species  may  be 
fragments  of  such  compound  individuals,  but  there  are  species  found 
in  Europe  which  could  not  be  united  into  such  a  compound  body. 
G,  colonus  of  Barrande,  as  figured  in  his  '  Graptolites  de  Boheme' 
(pi.  ii.  fig.  5),  represents  a  zoophyte  in  which  the  older  portion  is 
free,  and  the  growing  end  has  the  coenosarc  prolonged,  and  without 
hydrothecaj  developed  upon  it.  We  are  satisfied  that  this  is  a  faith- 
ful representation  of  the  species,  as  we  have  observed  a  similar  struc- 
ture in  G.  Sagittarius^  G,  Sedgwickii^  and  an  undcscribed  species — all 
of  them  from  the  Silurians  of  the  South  of  Scotland.  The  older  or 
proximal  extremity  of  these  species  is  always  slightly  recurved,  and 
the  hydrothcca)  on  thii^  part  are  smaller  than  on  the  newer  portion. 
If  they  are  fragments  of  a  compound  organism,  it  must  have  been 
very  different  from  that  of  G,  Logani,  A  similar  difficulty  would 
prevent  such  forms  as  Didymograpsns  Forchhammeriy  figured  by 
Baily  in  his  paper  on  Irish  Graptolites,  being  united  into  compound 
organisms.  And  there  is  yet  another  form  of  the  monoprionidian 
type  which  it  would  l)e  as  impossible  to  combine  :  we  refer  to 
Cladograpstis  linearis  of  Carruthers,  figured  in  his  paper  on  the 
Graptolites  of  Dumfriesshire.  While,  therefore,  the  Canadian  Sur- 
veyors have  added  a  singular  and  novel  type  to  those  hitherto  known, 
there  is  no  satisfactory  ground  for  considering  that  the  fragments 
of  the  Old- World  monoprionidian  species  belong  to  such  a  compound 
form.  We  prefer,  with  Mr.  Salter,  to  consider  the  group  represented 
by  G,  Logani  as  forming  a  new  genus,  to  which  he  has  given  the 
name  of  Dichograpsus, 
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Prof.  Hall,  it  seems  to  us,  has  made  a  retrograde  step  in  uniting 
under  one  generic  name  so  many  varied  forms  as  make  ap  his  genus 
Graptoliikus.  The  grounds  upon  which  naturalists  have  separated 
Ptumularia  from  Sertularia  are  held  by  him  of  no  value  in  this 
fossil  family.  And  not  only  is  Diplograpsus  united  to  Grapio/ithuSy 
but  the  two  distinct  forms  of  LHdymograpsus  and  Cladograpsus 
share  the  same  fate.  We  are  surprised  that  with  this  tendency  to 
*  lumping'  he  retains  Rastrites,  a  genus  whose  only  character  is  that 
the  hydrothecse  are  distant  from  each  other — a  character  that  is 
rightly  considered  unimportant  in  Sertularia, 

The  new  genus  Climacograptus  he  has  established  for  sp)ecies 
\\ke  Diplogrc^sus  rectangularis,  which  have  the  polype-cells  hollowed 
out  of  the  coenosarc  without  being  furnished  with  hydrothecse. 
This  character  seems  to  indicate  affinities  to  the  Corynidce. 

It  is  probable  that  the  genera  Thamnograptus  and  Bathrograptus, 
on  which  no  cell-openings  have  been  observed,  may  be  ix>rtions  of 
compound  Graptolites  corresponding  to  either  the  coenosarc  or  the 
hydrorhisae  of  Sertularia. 

Much  yet  requires  to  be  done  before  we  come  to  anything  like 
certain  knowledge  of  this  interesting  Palaeozoic  family.  This 
volume  is  an  important  step  to  so  desirable  an  end.  With  the  light 
thrown  by  it  on  the  structure  of  the  family,  it  would  be  desirable  to 
have  a  re-examination  of  our  British  species.  They  are  not  at 
present  in  a  satisfactory  condition.  Everyone  who  has  come 
across  them  has  added  somewhat  to  our  knowledge  of  the  species ; 
and  so  one  must  consult  the  papers  of  Murchison,  M'Coy,  Salter, 
Harkness,  ^icol,  Carruthers,  Baily,  &c,  to  get  acquainted  with 
what  has  been  done ;  for  nothing  like  a  monograph  has  yet  been 
executed.  Prof.  Wyvillc  Thompson  is  engaged,  we  believe,  with 
one  for  the  Palseontographical  Society.  It*  he  succeeds  in  obtain- 
ing tolerably  complete  specimens  of  the  species  he  describes,  and 
does  not  satisfy  himself  with  founding  his  characters  on  and  figuring 
fragments  of  the  hydrosoma,  as  has  been  too  much  hitherto  done, 
we  shall  be  better  able  to  form  a  satisfactory  estimate  of  the  rela- 
tions of  the  family. 

II.  Fbost  and  Fire,  Natural  Engines,  Tool-marks,  and  Chips, 
WITH  Sketches  taken  at  Home  and  Abroad  by  a  Traveller 
(J.  F.  Campbell).  Edinburgh :  Edmonston  and  Douglas. 
1865.     2  vols.  8vo.,  pp.  1016.     117  Illustrations. 

III.  A  Short  American  Tramp  in  the  Fall  op  1864.  By 
the  Editor  of  *  Life  in  Normandy.'  Edinburgh  :  Edmonston  and 
Douglas.     1865.     8vo.,  pp.  427. 

rpHESE  two  works  are  by  the  same  writer,  and  they  both  treat 
-*-  of  what  we  may  call  the  mechanical  phenomena  of  Geological 
Science.  The  first  was  published  latest;  but  as  it  contains  a 
statement  of  the  author  s  theories,  and  relates  the  story  of  his  earlier 
travels  in  pursuit  of  his  favourite  study,  wo  have  given  it  pre- 
cedence.    They  are  written  in  a  lively  (at  times,  indeed,  in  a  rather 
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too  lively)  and  readable  style ;  and  *  Frost  and  Fire '  is  illasirated 
with  woodcuts  of  every  description,  scientific,  topographical,  and 
humorous,  with  maps  ;  one  of  which,  and  one  of  the  woiDdcuts,  are 
also  to  be  found  in  the  second  work.    This  'American  Tramp*  may 
also  be  recommended  as  an  amusing  account  of  a  hasty  tour  in  the 
Southern  States  of  the  Union,  and  exhibits  some  otherwhere  unre- 
corded scenes  of  that  country  during  the  fourth  year  of  their  great 
Civil  War.     There  are  too  many  extracts  from  journals  of  travel, 
in  Iceland,  Norway,  the  Alps,  &c.  &c.,  in  *  Frost  and  Fire.*    The 
facts  which  Mr.  Campbell  has  accumulated  and  illustrated  cannot 
fail  to  be  of  the  greatest  value  to  geologists,  as  they  so  widely 
extend  the  substantial  basis  on  which  all  geological  theoi^  must  be 
founded,  and  afford  the  means  of  confirming  or  correcting  hypo- 
theses regarding  the  most  universally  interesting  phenomena,  which 
relate,  to  those  who  understand  them  rightly,  the  history  of  the  way 
in  which  the  surface  of  our  earth  was  brought  into  its  existing  con- 
figuration.    They  who  have  leisure  and  means  at  command  may 
also  be  induced  by  these  works  to  engage,  as  the  author  has  done, 
as  a  *  volunteer '  in  the  cause  of  what  Sir  John  Herschel  haa  called 
the  grandest  of  all  sciences  except  Astronomy,  and  make  their 
peric^ical  tours  more  exciting  and  more  fruitful  than  the  mere 
going  where  others  have  been,  and  seeing  what  others  have  seen, 
and  'doing'  what  others  have  Mono,'  can  ever  prove.    Perhaps, 
with  this  view,  we  might  regret  that  instead  of  the  two  large 
volumes  of '  Frost  and  Fire,'  we  had  not  before  us  a  single  volume 
with  less  of  hypothesis,  a  clearer  arrangement,  and  a  more  condensed 
statement  of  the  facts  treated   of,  which  might  have   become  a 
Manual  of  this  branch  of  scientific  enquiry,  and  a  work  of  perma- 
nent interest.    But  it  requires  experience  in  authorship,  or  a  certain 
natural  talent,  to  produce  a  book  of  this  kind  ;  and  as  it  cannot  be 
doubted  that  Mr.  Campbell  has  done   what  he  has   accomplished 
well,  and  has  gained  the  ear  of  the  scientific  world,  we  venture  to 
hope  that  his  next  literary  enterprise  will  be  of  the  sort  we  have 
described.     Our  space  docs  not  allow  us  to  discuss  the  hypothetical 
portion  of  *  Frost  and  Fire,'  nor  is  it,  where  it  is  novel,  of  so  much 
value,  as  the  earnest  inculcation  of  the  habit  of  accurate  observation 
of  facts,  and  of  reasoning  from  the  known  to  the  unknown,  in  the 
investigation  of  causes,  by  which  the  book  is  characterized.   But  we 
must  allow  Mr.  Campbell  to  tell  us  what  his  object  has  been  ;  and 
if  he  lia8  (as  we  think)  succeeded  in  attaining  a  far  more  generally 
serviceable  one,  and  instead  of  establishing  a  hypothesis,  has  pro- 
duced a  book  such  as  we  have  described  above,  he  has  no  great 
cause  to  lament  his  failure.     The  Preface  to  *  Frost  and  Fire '  thus 
opens : — 

*  The  title-page  of  the  first  volume  is  a  key  to  the  contents.  The 
book  treats  of  forms,  and  it  is  illustrated  from  sketches  made  abroad 
and  at  home  by  the  traveller  who  wrote  the  book.  It  treats  of 
forms  and  of  engines,  and  of  forces  which  drive  engines ;  of  sculpture 
and  of  chips  which  are  tool-marks  of  natural  engines.  On  the  title- 
page,  the  word  **  Frost "  is  written  over  snow,  and  above  the  top  of 
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Heda ;  the  word  "Fire,"  under  steam  in  "  Strokrj^and  under  the  sea. 
The  hook  attempts  to  prove  that  both  of  these  natural  forms,  which 
were  copied  from  nature  in  Iceland — the  cold  conical  snow-clad 
pile  huilt  about  a  hot  crater,  raised  high  in  cold  air ;  and  the  conical 
pit,  from  which  steam  casts  boiling  water  along  rays — are  tool- 
marks  of  natural  engines,  which  shape  the  earth's  crust,  and  are 
moved  by  frost  and  fire  :  by  cold  above,  and  by  heat  underground. 
The  atmosphere  and  the  ocean  above-ground,  solids,  fluids,  and 
gases  under  It,  are  the  engines  meant ;  sedimentary  and  igneous 
rocks  are  the  chips  and  cinder-heaps;  mountain-forms  the  tool- 
marks  of  these  engines,  and  the  ultimate  cause  of  their  movements 
must  be  the  will  of  Him  who  made  them  alL 

'  Every  engine  of  man's  contrivance  is  moved  by  some  power ; 
each  engine-fire  is  but  a  link  in  a  chain  which  leads  back  to  the 
first  inventor  of  steam-engines.  It  is  argued  that  every  natural 
engine  must  also  have  some  motive  power,  beyond  which  is  the 
Will  of  Him  who  said  <'  Let  there  be  light." 

*  The  aim  of  this  book  is  to  show  that  where  light  shines,  there 
also  force  radiates ;  and  there  forms  result  from  movements  caused 
by  ray-force,  or  by  light.' 

We  cannot  close  this  notice  without  speaking  of  the  excellent 
printing  and  '  getting-up '  of  these  interesting  volumes. 


*'scriptum:"  geology. 

rV.  The  Sacred  Steps  of  Creation  ;  or,  the  Revealed  Genetic 
Theology  illustrated  by  Geology  and  Astronomy.  In 
Twelve  Lectures.  By  the  Rev.  Thomas  Marsden,  B. A.,  &c.  &c. 
8 vo.,  pp.  408.     London:  Longmans.     1865. 

^T^HE  work  before  us  is  one  of  those  productions  which  have  ap- 
-*-  peared  periodically  since  the  great  advancement  of  Geological 
Science  during  the  present  century,  and  which  have  as  their  most  usual 
object,  the  reconciliation  of  the  facts  of  scientific  research  with  the 
author's  own  notions  and  interpretations  of  the  sacred  records.  Some 
law,  akin  to  that  which  sends  the  earth  at  stated  intervals  tlirough 
zones  of  shooting  stars  which  surround  its  path  for  a  few  weeks,  and 
then  quietly  explode, ofttimcs  with  a  sulphureous  odour,  seems  always 
to  destine  Geology  to  be  impeded  with  this  class  of  equivocal  lite- 
rature, of  which  the  essential  point  appears  to  be  embodied  in  the 
doctrine,  that  those  scientific  men  who  do  not  accept  the  author's 
conclusions  are  too  demoralized  to  require  deliberate  refutation. 

The  Rev.  Mr.  Marsden,  however,  is  by  no  means  intolerant.  As 
he  can  justly  be  cited  as  the  first  author  who  has  triumphantly  suc- 
ceeded in  the  supererogatory  task  of  npelling  the  word  Eozoou  with 
four  o\  we  would  not  willingly  attach  to  him  the  stigma  of  illibe* 
rality.  And  whilst  the  use  of  such  expressions  as  'Brogniart,' 
*  anychylosed,'  *  Caucassian,'  *  Deluvium,'  *  Quatrefayes/  *  Brainu- 
lar,'  *  psy-chi-cally,*  *Jrenian,'  'Hametic,'  and  many  other  similar 
blunders,  might  be  supposed  to  detract  from  the  value  of  a  scientific 
work,  we  should  not  in  this  sense  criticise  unfavourably  any  author 
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who  showed  signs  of  deeper  acquaintance  with  the  problems  of 
science  than  his  printer. 

Plunging,  on  his  ninth  page,  into  the  assertion  of  a  law  *  that  we 
can  conceive  no  essential  difference  .  .  .  between  a  brick  and  an 
archangel,'  he  proceeds  to  correlate  the  Greological  and  Mosaic  ac- 
counts of  Creation  o^  trat^.  Wisely  eliminating  the  Miltonian 
accounts  of  the  Fall  of  Angels  and  Man  from  scientific  consideratioD, 
he  thus  translates  Genesis  i.  2 : — 

<  And  the  earth  was  without  stratification  (Tho-hii)  and  without 
cleavage — Le.  crystallized  (Vo-hfi),*  &c.  &c. 

After  the  above,  our  readers  can  well  imagine  that  Hebrew  may 
mean  anything,  especially  if  interpreted  on  the  philological  maxim, 
that  '  consonants  arc  interchangeable,  and  that  voweb  don*t  count.' 
According  to  Mr.  Marsden,  the  solar  system  existed  first ;  the  world 
was  then  introduced  from  without  into  it  (p.  27).  We  learn  this 
(he  states)  from  the  Word  of  God,  and  we  are  bound  to  accept  it 
reverently.  After  this,  we  must  not  be  surprised  when  our  author, 
in  the  next  line,  states  that  he  is  a  '  convulsion ist.'  We  think  so. 
It  is  furthermore,  according  to  this  interpreter,  *  certainly  revealed' 
that  the  earth  was  granitic  when  the  six  days'  creation  began.  We 
are  glad  to  hear  this  :  the  announcement  of  the  fact  will  probably 
save  some  of  our  mineralogists  much  labour,  which  they  may  spare, 
if  they  submissively  sit  at  the  feet  of  our  scientific  Gamaliel. 

We  are  pleased  to  see  a  palssontological  proof  adduced  by  him 
that  the  earth  did  not  at  first  revolve  (page  100).  '  It  is  also  re- 
markable that  vertebrate  fishes  commenced  with  rotation,  and  the 
hotcrocercal  tail  ceased  when  the  earth  began  to  revolve  in  an  orbit.' 
The  author's  prevision  here  must  have  induced  him  to  pen  these 
remarks  a  few  millions  of  years  in  advance ;  for,  as  we  must  tell  him 
that  the  heterocercal  tail  in  fishes  has  not  yet  ceased  (the  sturgeon 
and  shark  being  familiar  examples),  we  must  accept  as  a  logical 
corollary  from  the  above  sentence,  that  the  earth  does  not  even  yet 
revolve  ! 

If  Palasozoology  in  the  hands  of  Mr.  Marsden  becomes  unsafe, 
Piilasophytology  under  his  auspices  comes  to  irremediable  grief. 
Thus  he  says,  as  a  corroborative  of  the  exactitude  of  the  statement 
contained  in  Genesis  i.  11,  *I  know  of  no  terms  which  could  more 
briefly  or  accurately  describe  to  us  the  stemmy  Equisetaceoe — the 
ferns  with  seed  on  their  leaves — the  Stigmaria — or,  again^  the  firmly- 
rooted  Siffillaria,  some  of  them  with  kidney -formed  seed^  arranged 
upon  the  outer  bark ;'  and  on  the  next  page,  *  In  these  knobs  and 
kidneys  we  have,  doubtless  the  seed,'  &c.  Apparently  our  author  is 
not  aware  of  the  fact,  that  the  markings  in  which  he  takes  such 
complacent  delight  are  leaf-scars.  Similar  scars  can  be  seen  on  the 
sides  of  every  bamboo-cane,  which  nevertheless  may  bear  a  very 
indirect  relation  to  the  Fourth  Day  of  Creation. 

As  a  Rtrong  teleologist  of  course  he  says,  *  Nature  plainly  speaks 
of  adaptation.  The  atmosphere  is  made  for  the  wing  of  the  bird, 
and  wings  are  adaptations  for  the  aerial  voyager.  .  .  The  ostrich 
is  for  the  sand,  and  the  sand  for  the  ostrich.     The  duck's  bill  for 
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the  mad,  and  Uie  amd  far  the  ducky's  bilL'  As  getc^ogicts.  we  must 
pat  in  a  plea  for  the  maaDer  in  which  the  inorganic  substances 
are  treated  in  thia  qnotataon.  We  almost  fancj  it  is  possible  that 
the  atmosphere,  the  sand,  and  the  mud  maj  have  other  obje>cts  than 
the  convenieoee  of  the  bird,  the  ostrich,  and  the-  dnck.  However, 
the  nse  of  mad  in  a  geological  sense  is  not  a  point  wherein  we 
are  qoalified  to  argne  with  Mr.  Marcden. 

He  is  fond  of  qaoting  inaeenraie  anthoritief^  one  of  whom  (p.  193) 
sajs,  speaking  of  tree-iems,  *  In  trojiical  coan tries  .  .  .  there  are 
many  more  species  than  in  temperate  climes,  and  some  of  the»e  are 
arborescent,  or  of  a  tree-like  sixe  and  laxnriance.'  New  Zealand, 
which  is  certainlj  not  within  the  tropics,  is,  however,  essentially 
the  land  of  tree-ferns  ;  which  fact  is  ^ghilj  irreconciieable  with 
oar  aathor's  assamption. 

In  spite  of  the  orthodoxy  of  ^Ir.  Marsden,  he  has  a  most  nnfor- 
tanate  habit  of  qaoting  the  '  Vestiges  of  Creation.*  It  is  certaiuly 
heretical  enoagh  to  .admit  the  points  on  which  the  writer  of  that 
remarkable  work  founded  a  somewhat  correct  argument ;  but  to 
quote  the  'Vestiges'  when  wrong  is  the  very  extravagance  of 
charity.  Our  author  says  on  the  authority  of  that  work,  that  the 
Pterodactyle  was  *  a  lizard  about  the  size  of  a  snipe.'  The  large 
species  of  Pterodactyles  described  by  Prof.  Owen  and  Mr.  Harry 
Seeley  would  seem,  therefore,  not  to  exist  Although  Mr.  Marsden 
is  good  enough  to  say,  *  It  has  pleased  God,  however,  to  overrule  and 
to  utilize  the  mind  and  labours  of  Prof.  Owen  to  confirm  the  truth 
of  this  portion  of  His  revealed  word,'  he  has  been  sufficiently 
cautious  to  reserve  the  right  of  appeal  to  himself  in  controverted 
points. 

The  fact  that  the  planet  Mercury  was  received  into  our  solar 
system  at  the  time  of  the  creation  of  man  is  one  on  which  our  author 
appears  to  entertain  no  doubt  However,  says  Mr.  Marsden,  animal- 
men,  having  some  resemblance  to  the  lower  animals,  existed  for  ages 
before  the  present  creation  of  spiritual  man.  As  the  accomplished 
author  of  AtOun^viifia  remarks — 

*  My  infant  intoUect  began 
T'  act  when  the  archetypes  of  man, 
Dawn  of  a  still-advancing  day, 
Apcs,  eportrd  o'er  the  marl  and  clay.' 

He  quotes  Prof.  Schaaffhausen  to  the  effect  *that  the  propor- 
tions of  the  Neanderthal  skeleton  do  not  differ  from  the  ordinary 
standard;'  which,  considering  how  much  longer  one  arm  of  tlio 
skeleton  was  than  the  other,  is  charging  Prof.  Schaaffhausen  with 
a  good  deal. 

We  have  only  space  for  the  notice  of  one  further  point  in 
this  work.  The  difficulty  regarding  Jonah  and  the  whalo  in  most 
satisfactorily  disposed  of.  The  fish  was  not  living.  It  was  •  the 
ruins  or  floating  carcase  of  a  fish  sufficiently  denuded  on  iirt  upper 
surface  to  swallow  up  the  prophet  into  its  cavity  or  belly,  on  liis 
being  thrown  overboard.'  After  Jonah  had  been  in  this  unplea- 
santly odoriferous  locality  for  three  days,  the  fish  '  vomited  or  ejected 
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Jonah  upon  the  dry  land.  The  apparently  living  acts  ascribed 
to  the  fish  are  Bpoken  of  inanimate  objects.*  How  it  can  be 
said  that  a  dead  fish  with  its  dorsal  surface  denuded  could  vomit, 
we  cannot  understand ;  and  our  readers  must  enjoy  a  greater  power 
of  deglutition  than  the  whale  itself  if  they  can  unravel  this  incom- 
prehensibility. 

In  the  above  remarks,  it  has  been  our  object  to  select  such 
average  passages  as  should  give  a  notion  of  the  scientific  qualifications 
of  the  present  writer  to  reconcile  the  two  records  of  Scripture 
and  Science.  It  is  not  for  us  here  to  ofier  any  opinion  whether 
or  not  such  a  reconciliation  may  be  ultimately  probable.  But 
the  present  occasion  is  so  unsuitable  to  discuss  this  grave  question, 
that  we  must  close  this  notice  with  the  expression  of  our  opinion 
that  no  one  ought  to  attempt  so  hazardous  an  undertaking  who 
is  not  thoroughly  conversant  with  the  facts  and  deductions  of 
modern  geology ;  and  the  author's  quotation  of  the  prayer  of  the 
penitent  thief  upon  the  cross,  as  his  farewell  word,  appears  to  inti- 
mate his  conviction  that  he  had  attempted  and  failed  in  a  task 
beyond  his  power. 


Edinburgh  Geological  Society. — On  June  19th,  the  concluding 
Meeting  for  the  session  was  held ;  Mr.  David  Page,F.G.S.,  F.RS.E., 
Vice-president,  in  the  chair.     Mr.  A.  Beattie  was  elected  a  Member. 

Mr.  Neil  Stewart  read  a  paper  On  Fossil  Trees  in  Sandstone 
Beds ;  and  the  Manner  of  their  Deposition  and  Preservation  as  Evi' 
dences  of  Quicksands  in  Geological  Periods,  He  first  described  the 
main  character  of  what  arc  termed  '  snags '  in  the  Mississippi  as  illus- 
trative of  his  suhject;  and  then  he  gave  a  description  of  the  fossil 
trees  that  have  been  found  in  Craiglcith  Quarry,  near  Edinburgh, 
and  elsewhere.  He  showed  that  a  general  distribution  of  drifted 
plants  hjid  taken  place  over  the  whole  area  of  the  Carboniferous 
rocks,  on  difrc'rent  j)lftnes,  and  that  some  of  those  plants  had  come 
within  the  influence  of  petrifying  fluids,  which  had  preserved  their 
structures,  und  that  those  fluids  had  permeated  tlieir  structures  by 
endosmose  and  exosmose.  He  stated  that  fossil  trees  had  been  depo- 
sited in  a  manner  siniihir  to  that  in  which  trees  are  in  the  course  of 
being  daily  embedded  in  the  sands  of  rivers,  bays,  &c.,  at  the  present 
time.  He  also  stated  that  the  microscope  clearly  shows  that  plants 
when  found  in  an  erect  position,  or  nearly  so,  have  not  had  their 
tissues  flattened  by  comprejssiou.  Mr.  Stewart  then  described  fossi- 
lization  by  means  of  petrifaction,  and  gave  it  as  his  opinion  that  the 
caleiferous  sandstones  of  the  Carboniferous  period  formed  the  quick- 
sands of  the  ancient  seas. 

Mr.  Page  then  delivered  the  concluding  address  to  the  Society  sls 
follows  : — In  closing  the  session  on  behalf  of  our  venerable  Presi- 
dent, who  pleads  the  infirmities  of  age  for  the  non-fulfilment  of  thia 


Reports  and  Proeeedii^.  421 

dotj,  allow  me  to  congratulate  joa  on  the  amount  of  substantial 
work  that  haa  been  accomplished  since  our  meeting  in  November. 
During  no  former  session  have  so  many  papers  been  read,  or  so  large 
an  amount  of  instructive  discuffsion  elicited.  Nor  have  these  papers, 
as  sometimes  complained  of^  been  mere  resumes  or  re-echoes  of  other 
people's  opinions,  but  in  realitj  the  results  of  much  local  research 
and  minute  personal  observation.  We  have  had  subjects  ranging  from 
the  most  ancient  to  the  most  recent  geological  periods — papers  on 
the  Silurians  of  Dumfriesshire  and  the  Pentlands,  the  Carboniferous 
formations  of  Lanark  and  the  Lothians,  the  Chalk- beds  of  England 
and  the  calcareous  ooze  of  existing  seas  the  local  drifts  and  denu- 
dationa  of  the  Glacial  Period,  the  erratics  of  Northern  Germany, 
and  the  upraised  beaches  of  the  Firth  of  Forth.  Upon  subjects  so 
vast  and  varied,  there  was  necessarily  some  diversity  of  opinion ; 
but  in  no  instance  has  difference  of  opinion  been  expre>sed  io  any 
other  spirit  than  to  elicit  the  truth  and  establish  a  satisfactory  con- 
clusion. One  great  merit,  indeed,  of  most  of  the  papers  wo  have 
heard  this  winter  has  been  what  I  may  term  their  thorough  indivi- 
duality,—each  author  expressing  his  own  opinion  without  stint,  and 
submitting  it  to  the  equally  candid  criticism  of  his  fellows.  And 
this,  I  am  sure  you  will  agree  with  me,  is  no  mean  merit.  As  in 
nature  there  is  no  progress  without  action  and  reaction,  and  no 
action  without  a  difference,  so  in  moral  and  intellectual  matters  there 
can  be  no  progress  without  those  activities  which  arise  from  tho 
differences  of  fully  and  freely  expressed  individualism.  Each  of  us 
has  his  own  modes  of  observation  and  his  own  modes  of  thought, 
just  as  he  has  his  own  style  of  face  or  peculiarify  of  body;  and 
where  thi8  individualism  is  allowed  to  manifest  itself,  dej)en(l  upon 
it  there  will  be  differences  of  opinion,  and  the  result  will  be  activity 
and  progress.  On  the  other  hand,  wliere  individualism  subordinates 
itself  to  authority  and  conventionality,  action  ceases  and  progress 
comes  to  an  end.  Let  us  continue,  then,  to  cultivate  this  original 
gift  of  individualism,  expressing  the  truth  as  it  appears  to  us,  yet 
ever  remembering  that  for  want  of  perfect  knowledge  we  are  liable 
to  error,  and  that  charity  is  ever  due  to  those  who  see  not  as  wc  see, 
or  believe  not  as  we  may  believe.  And  now  that  the  winter- session 
is  over,  and  the  summer-excursions  are  at  hand,  I  trust  that  the 
same  spirit  will  be  manifested  in  all  our  field-procedure.  It  may  bo 
objected  by  some  that  the  excursions  set  down  on  tho  card  are  too 
numerous,  and  most  of  them  over  ground  nli-eady  well  explored  and 
familiar.  In  a  Society  such  as  ours,  where  many  of  the  members 
are  daily  engaged  in  business,  the  number  of  excursions  increases 
the  chance  of  being  present  at  some ;  and  there  is  really  in  Geology 
no  field  so  familiar  but  new  facts  may  bo  gleaned,  or  old  errors  of 
observation  or  of  inference  may  be  corrected.  Besides,  the  man  who 
knows  his  own  immediate  district  thoroughly  has  the  best  prelimi- 
nary training  for  the  comprehension  of  the  geology  of  other  lands. 
The  denudations  and  superficial  outlines  in  the  neighbourhood  of 
Edinburgh  are  the  types  of  similar  phaenomcna  in  other  districts ;  the 
upheavals,  outbursts,  and  interstratifications  of  Arthur's  Scat,  the 
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Calton  Hill,  and  Castle-rock,  are  the  exact  counterparts  of  volcanic 
activity  wherever  it  may  be  manifested;   and  the  alternations  of 
strata,  the  dykes  and  faults  of  the  Mid-Lothian  Coal-field,  are  but  an 
epitome  of  similar  appearances  in  every  other  Carboniferous  area.    Let 
no  opportunity,  then,  be  lost  in  noting  what  turns  up  in  the  digging 
of  foundations  and  city-drains,  in  the  sinking  of  wells  and  boring  for 
water,  in  railway-cuttings  and  tunnelti,  in  the  numerous  quarries  in 
the  vicinity,  along  the  rocky  shores  of  the  Forth,  and  in  the  channel 
of  every  brook  that  brattles  from  the  Lammermoors  and  Pentlands. 
Every  well-observed  appearance  is  a  record  for  ever ;  every  new 
fact  adds  another  paragraph  to  that  World-history  which  it  is  the 
great  object  of  our  Society  to  decipher.     And  let  it  never  be  for- 
gotten that,  great  as  has  been  the  recent  progress  of  Greology,  tLe 
outline  of  this  world-history  is  little  more  than  sketched,  and  the 
headings  of  its  chapters  merely  indicated.     Every  observation,  then, 
however  local — every  fact,  however  limited — is  a  contribution  of 
value,  the  want  of  which  would  leave  a  gap,  and  might  lead  to  un- 
certainty or  confusion.     Let  nothing,  however  trivial  it  may  seem, 
be  undervalued.     The  ribs  and  7>lanking  of  the  hull  would  be  no- 
thing without  the  bolts  and  trenails, — it  was  for  want  of  the  shoe-nail 
that  the  rider  was  overtaken  and  slain  by  the  enemy.     By  closer 
observation  in  the  Pentlands,  for  instance,  we  have  still  to  show  the 
nature  of  the  '  passage '  between  the  Silurian  and  Old  Bed.    Further 
information  is  also  needed  regarding  the  conformability  of  the  three 
great  mem1>ers  of  the  Old  Red ;  how  far  these  indicate  separate  life- 
periods  ;  and  how  far  the  lower  section  has  organisms  in  common 
with  the  Upper  Silurian,  and  the  upper  section  organisms  in  common 
with  the  Carboniferous  formation.     Now  that  the  Burdie  House,  or 
Lower  Carboniferous,  series  is  being  so  extensively  worked  for  its 
oil-shales,  minuter  observation  may  finally  settle  the  question  of  its 
cstuarine  or  fresh-water  origin  ;  while,  by  the  same  means,  we  may  be 
enabled  to  establish  the  recurrence  of  estuarine  and  marine  condi- 
tions throughout  the  whole  of  the  Carboniferous  system.     There  is 
nothing  in  Geology  more  interesting  than  the  igneous  phaenomena 
of  the  Coal-formation  on  both  sides   of  the  Firth  of  Forth ;   and 
yet  how  much  of  minute  bed-by-bed  working  is  required  to  complete 
a  vivid  and  reliable  picture  of  the  period  I    Every  working  geologist 
feels  that  there  are  many  points  connected  with  the  Glacial  Epoch 
that  require  elucidation  ;  and  where  is  there  a  finer  field  for  supply- 
ing these  desiderata  than  the  Counties  of  Fife  and  the  Lothians? 
We  are  all  aware  how  much  the  superficial  aspects  of  the  British 
Islands,  and,  indeed,  of  the  whole  world,  depend  upon  denudation 
in  former  periods  moulding  and  configuring  the  hills  and  valleys  ; 
and  there  is  no  district,  perhaps,  in  Great  Britain  that  elucidates 
this  view  more   strikingly  than    the  vicinity   of  our  own   metro- 
polis.   Again,  the  effects  of  upheaval,  or  rather  the  oscillations  of 
the  earth's  crust,  are  most  instructively  exhibited   in   the  raised 
beaches  and  submarine  forests  of  the  Forth ;  and  as  observers  dis- 
agree as  to  the  relative  age  of  these  oscillations,  renewed  observation 
is  still  required  to  put  the  questions  at  rest — Whether  these  upheavals 
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are  all  pre-bamui  ?  whether  some  are  coc  zcerelr  pre-histonc  ?  others 
BO  recent  even  as  the  occuf-ation  of  v-ur  cx-uLCrv  bv  the  Romans  ? 
andy  indeed,  whether  the  uprise  is  not  «i:U  going  on  ?  I  iccction 
these  things  oat  of  handrcd^  thas  might  l<>  indicaied«  to  ?how  how 
manj  problems  Geologr  has  jet  to  «olre«  ai:-!  how  much  of  the  s>olu- 
tion  lies  within  our  own  immediate  reach,  if  we  would  only  not 
underrate  the  local  because  it  is  near  and  fimiliar.  But  wliiio  we 
duly  appreciate  the  locaL  let  us  take  care  that  we  aim  at  sonu-thing 
higher  than  the  mere  pleasure  of  a  holiday-excursion  and  iho  col- 
lection of  specimens.  Colicctions  and  cabinets  are  no  doubt  indis- 
pensable. They  are  the  data  upon  which  we  have  to  found  our 
conclusions,  and  the  facts  from  which  we  have  to  elicit  our  Wcrld- 
history;  but  the  foolish  Greek,  who  carried  about  with  him  a  brick 
as  a  sample  of  the  building  he  was  anxious  to  sell,  did  a  wise  thing 
in  comparison  with  the  man  who  fancies  that  Gtrology  consists  in 
the  collecting  and  labelling  of  specinu-ns.  Without  the  bricks  wo 
cannot  have  the  building,  but  the  bricks  have  no  meaning  or  sym- 
metry of  themselves  until  arranged  according  to  the  design  of  the 
architect ;  neither  can  specimens  of  minerals  and  fossils  have  signi- 
ficance, save  when  treated  in  connection  with  the  general  structure 
of  the  globe  and  the  phases  of  its  history.  Let  us  strive,  then,  to 
combine  our  labours,  whether  in  the  field  or  in  the  museum,  with  tho 
general  principles  of  the  science  ;  contented  to  wait,  where  we  cannot 
discover  the  bearings  of  our  isolated  facts,  but,  at  the  same  time, 
ever  endeavouring  to  arrive  at  the  higher  conceptions  of  a  consecu- 
tive and  intelligible  world-plan.  It  is  this  that  confers  on  Geology 
its  principal  attraction ;  it  is  this  ultimate  attainment  of  theoretical 
truth  that  gives  to  all  the  natural  sciences  their  chief  importance — 
leading  the  Finite  and  Created  to  more  exalted  conceptions  of  the 
Infinite  and  Creative.  At  present  there  is  no  great  and  ull- 
absorbing  topic  in  Geology ;  and  cultivators  are  free  to  follow  tho 
bent  of  their  own  inclinations,  or  work  out  the  details  of  their 
respective  localities.  If  there  is  any  observable  concentration  of 
interest,  it  is  perhaps  to  the  very  latest  and  to  the  very  earliest 
periods  in  geological  history — to  the  period  when  the  geological 
verges  into  the  historical,  on  the  one  hand,  and  to  the  earliest  of  all 
life-periods,  on  the  other, — I  mean  to  deposits  containing  the  earliest 
indications  of  our  own  race,  and  to  motomorpliic  beds,  like  the  Lau- 
rentian — ^which  hold  the  earliest  of  yet  di^covered  organi>nis.  To 
both,  the  members  of  our  Society  may  make  ini])ortnnt  additions 
during  their  summer-rambles.  We  have  our  submarine  forests,  our 
raised  beaches,  our  lake- silts,  and  peat-niosseH — all  likely  to  throw 
light  on  the  early  history  of  our  species;  and  in  the  ni(>taniorpliic 
schists  of  the  Highlands — the  serpentines  and  liniestontts  <>f  Tortsoy, 
Glenesk,  Glen  Trosen,  Glen  lilt,  and  other  localitie.- — additional 
evidence  may  be  discovered  of  the  existence  of  lowly  life,  lik<?  I  hat 
which  has  recently  thrown  so  much  intercht  anMnnl  the  crystallinn 
strata  of  the  St.  Lawrence.  And  whetlier  hucn-s.-rid  or  not  in  <iur 
researches,  the  effort  will  afford  most  excellent  traininj^ — trainin;^  t«i 
the  eye  and  reason,  and  healthful  recreation  to  the  lungs  and  linibH. 
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Beyond  these  random  allusions^  I  am  not  aware  of  anything  in  con- 
nection with  the  Society  that  demands  special  remark.  A  fair 
amount  of  work  has  been  done  during  the  winter,  but  that  work  has 
been  confined  to  the  merest  fraction  of  the  Members ;  and  it  were 
exceedingly  desirable  that  many  more  would  follow  the  example  and 
become  what  they  ought  to  be — namely,  *  working  geologists.*  A 
day  in  the  field,  under  a  good  instructor,  or  with  a  few  fellow-mem- 
bers, is  worth  weeks  in  the  closet ;  and  correct  conceptions  of  natural 
objects  can  only  be  formed  by  examination  of  the  objects  themselves 
as  they  occur  in  nature.  Once  initiated  to  the  subject^  there  is  no 
fear  of  the  investigator  falling  aside.  There  is  sufficient  attraction 
in  geological  pursuits  to  keep  the  hand  of  the  worker  at  the  plough, 
once  his  hand  is  fairly  there,  and  his  feet  firmly  in  the  furrow; — 
the  subject  is  so  vast  and  so  many-sided — capable  of  being  taken 
up  as  a  mere  recreation  or  as  a  laborious  study ;  so  replete  with 
practical  value,  and,  at  the  same  time,  abounding  in  problems  of 
unequalled  intellectual  interest  and  scientific  importance.  What  the 
Society  desires,  therefore,  is  an  increase  of  its  working  Members, — 
an  increase  in  work  somewhat  commensurate  with  its  increase  in 
numbers.  Such  are  the  few  scattered  thoughts  I  have  to  offer  in 
the  name  of  our  venerable  President,  who  would  have  better  per- 
formed the  duty  could  he  have  only  been  induced  to  make  the  effort. 
I  know  his  best  wishes  are  with  the  Society ;  and  wherever  he  can 
aid  you,  his  services  are  freely  at  your  command.  Had  he  occupied 
this  chair,  1  know  he  would  have  told  you,  from  his  matured  expe- 
rience, the  many  advuntnges,  economic  and  intellectual,  which  the 
study  of  Geology  can  conl'er — economic  advantages  of  which  our 
country,  in  every  department  of  its  industry,  is  every  day  reaping 
the  benefit ;  and  intellectual  promptings  which  have  led  to  a  newer 
and  deeper  insight  into  the  laws  and  ordainings  of  nature.  I  say 
newer  and  deeper  insight,  for  with  increased  knowledge  of  the  past 
must  extend  our  knowledge  of  the  present ;  and  the  tendency  of  all 
true  knowledge  of  God^s  workings  in  nature  must  ever  be  to  make 
men  better,  wiser,  and  happier  in  all  their  relations  to  that  nature  of 
which  tltey  form  so  })rominent  a  part.  On  the  whole,  man's  rela- 
tions may  be  summed  up  in  three  great  categories — his  relations  to 
external  nature,  his  relations  to  his  fellow-men,  and  his  relations  to 
his  Creator.  The  wider  his  knowledge  of  nature,  the  better  will  he 
understand  his  relations  to  it ;  the  deeper  his  understanding  of  this, 
the  more  clearly  will  he  comprehend  his  relations  to  his  fellow- 
men  ;  and  the  more  he  knows  of  both  of  these,  the  higher  and  more 
enlightened  will  be  his  conceptions  of  the  duties  he  owes  to  his 
Creator.  Let  no  one,  then,  attempt  to  gainsay  the  obvious  ten- 
dencies of  the  natural  sciences,  and  least  of  all  of  Geology,  which  is 
the  sum  of  all  the  natural  sciences,  and  the  only  revelation,  when 
read  aright,  of  God^s  workings  from  the  beginning  in  the  beautiful  and 
orderly  world  He  has  given  us  to  inhabit.  Everything  is  bound  up 
one  with  another  in  the  divine  scheme  of  the  universe;  and  he  who 
perceives  this  truth  most  fully  in  the  physical  world,  is  surely  the  most 
likely  to  regard  it  in  the  intellectual  and  moral.   On  this  ground  alooe^ 
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and  altogether  independent  of  its  intellectual  pleasures  and  economic 
advantages,  the  science  of  Greology  is  worthy  of  our  closest  cultivation 
— leading  the  mind  from  the  harmonies  that  prevail  in  the  natural 
world  up  to  the  higher  harmonies  that  ought  to  pervade  the  human 
and  social.  And  now,  as  the  evening  is  advancing,  in  the  name  of 
Mr.  Maclaren  I  must  close  the  business  of  this  session,  expressing 
the  hope  that  we  may  all  meet  again  in  November  next,  refreshed 
by  our  summer-rambles,  and  instructed  by  the  further  knowledge 
they  may  have  given  us  of  the  structure  and  history  of  our  planet. 

The  Geological  Societt  of  Glasgow  made  an  Excursion,  on 
May  25th,  to  Dunglass  Hill,  Spout  of  Ballagan  on  the  Campsie  Fells, 
and  Finich  Glen  in  the  Strathblano  district.  The  party  proceeded 
by  Milngavie,  and  made  their  first  halt  at  Lochardinnan,  near 
the  village  of  Strathblane,  to  visit  the  Sandstone  Quarries  at  that 
place.  The  rock  there  is  an  ordinary  fine-grained  Sandstone,  much 
stained  in  some  parts  by  Oxide  of  Iron  ;  it  is  overlain  by  a  thick  bed 
of  Conglomerate,  the  bulk  of  which  is  composed  of  rolled  quartz 
pebbles  of  various  colours,  varying  in  size  from  2  to  3  inches  in 
diameter  downwards,  and  the  whole  loosely  cemented  in  a  matrix 
of  fine  white  sand.  This  Conglomerate  is  the  only  one  known  to 
occur  in  the  Carboniferous  beds  of  the  West  of  Scotland.  The 
sandstones  with  which  it  is  found  lie  under  the  limestones  and  coals 
of  the  Campsie  district  to  the  east.  Some  specimens  of  coal-plants 
of  the  genera  Lepidodendron,  Calamites,  Sigillaria,  &c.,  were  ob- 
tained here  from  the  sandstone  below  the  conglomerate.  Mr.  John 
Young,  who  had  kindly  consented  to  act  as  guide,  briefly  pointed 
out  the  relation  of  the  Sandstone  group  to  the  Trap-rock  against 
which  it  abuts ;  and  although  some  geologists  consider  it  to  be  of 
younger  age,  he  did  not  think  such  was  the  case,  from  the  total  ab- 
sence of  pebbles  or  fragments  of  trap  in  the  conglomerate.  The  Sand- 
stone forms  a  large  tract  of  the  eastern  part  of  the  South  hill,  and 
shows  many  fine  examples  of  glacial  action. 

The  party  next  visited  Dunglass  Hill,  a  large  boss  of  trap  about 
160  feet  in  height,  standing  isolated  in  the  middle  of  the  valley, 
between  Campsie  and  Strathblane.  The  northern  front  of  the  rock 
is  bold  and  precipitous,  and  passes  into  a  dark  fine-grained  basalt, 
which  presents  a  splendid  columnary  structure  in  various  parts  of 
the  hill.  At  some  points  the  columns  are  very  regular  in  form,  and 
lie  at  various  angles  to  the  horizon,  affording  the  best  example  in 
the  neighbourhood  of  Glasgow  of  this  class  of  igneous  rocks. 

On  leaving  this,  the  party  entered  Ballagan  Glen,  on  the  north 
side  of  the  valley,  opposite  Dunglass  Hill,  and  proceeded  to  the  fino 
natural  section  just  below  the  Spout  of  Ballagan,  where  the  moun- 
tain-stream which  is  the  source  of  the  river  Blane  (which  flows 
westward  into  Loch  Lomond)  leaps  from  ledge  to  ledge  in  its  descent 
into  the  glen.  The  section  here  of  the  so-called  Ballagan  beds  is 
about  150  feet  in  height,  and  consists  of  no  fewer  than  230  alter- 
nations of  thin-bedded  nodular  limestones  (from  1  to  8  inches  in 
thickness),  marly  shales,  and  flaggy  sandstones  of  a  grey  or  red 
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colour — ^the  whole  forming  one  of  the  finest  sections  in  the  West  of 
Scotland.  Above  the  thiu-bedded  limestones  are  one  or  two  thick 
beds  of  a  yellowish  sandstone  ;  this  is  overlain  by  the  trap^  which 
forms  the  whole  of  the  upper  part  of  the  hill,  and  has  been  very 
much  altered  by  it.  The  -true  age  of  these  Ballagan  beds  is  not 
yet  very  clearly  established — some  geologists  referring  them  to  the 
upper  menrbcrs  of  the  Old  Red  Sandstone,  and  others  to  the  Lower 
Carl>oniferou8 — the  only  fossils  as  yet  found  in  them  being  some 
plant-remains  (one  a  Lepidodendron)  and  obscure  Annelide  impres- 
sion s  on  the  flaggy  sandstones.  In  the  same  beds  in  the  Dumbarton 
district  a  few  fragmentary  fish-scales  have  been  found,  bat  too  im- 
perfect for  identification.  In  the  Fintry  district,  one  or  two  very 
thin  seams  of  coal  are  suid  to  occur  in  this  group,  but  none  appear 
in  the  section  of  Ballagan.  Thin  beds  of  fibrous  and  compact 
gypsum  are  found  in  them  both  there  and  in  other  localities.  -  The 
Ballagan  beds  are  evidently  intermediate  between  the  Old  Red  Sand- 
stone— on  which  they  appear  to  lie  conformable — and  the  Carboni-r 
ferous  strata  found  farther  to  the  east  in  the  Campsie  Valley;  and 
from  the  thickness  of  the  beds  exposed  in  the  various  glens  along  the 
range  of  the  Campsie  Fells,  they  cannot  be  less  than  several  hundred 
feet.     Wherever  exposed,  their  characteristics  are  much  the  same. 

The  party  then  proceeded  westward  about  three  miles  to  Finich 
Glen — a  deep  gorge  of  the  most  picturesque  character,  cut  by  a 
mountain-stream  through  great  thick  beds  of  the  Old  Red  Sand- 
stone.    The  scenery  of  the  Blane  Valley  is,  perhaps,  unequalled  in 
the  West  of  Scotland.     On  each  side  it  is  bounded  by  Trap-hills  of 
varied  height  and  form,  showing  numerous  terraced  escarpments, 
many  of  them  finely  wooded  to  the  top.     In  the  foreground  are  the 
conical  hills  of  Dunfoyne,  Dungoyne,  and  Dungoich,  boldly  rising 
from  the  valley ;  while  in  the  distance,  to  the  westward,  the  view  is 
closed  in  by  the  heights  of  Ben  Lomond  and  the  other  hills  of  the 
Grampian  range.     The  gorge  of  Finich  Glen  is  narrow  and  deep, 
and  the  sides  rise  vertically  from  the  bed  of  the  stream  to  the  height 
of  nearly  100  feet,  and    are  in   some  parts   only  10  or   12   ^t 
a])Rrt,  and  overhanging.     In  one  part  of  the  glen,  a  large  tabulated 
mass  of  sandstone,  called  the  *  Devil's  Pulpit,'  has  been  left  standing 
in  the  bed  of  the  stream.     Here  Mr.  Young  made  some  interesting 
remarks  on  the  geological  features  of  the  district  embraced  in  the 
day's  excursion  ;  and  after  a  hearty  vote  of  thanks  had  been  passed 
to  him  for  his  services  on  the  occasion,  the  party  returned  to  Glasgow 
in  the  evening,  highly  delighted  with  the  day's  proceedings.^!.  F. 


The  Malvekn  Field-club  have  this  season  devoted  the  funds 
at  their  diA>])Ot:ul  (arising  from  the  entrance-fees  of  1/.  paid  by  each 
Member  on  joining  the  Club,  and  the  annual  subscription  of  1^. 
each)  to  the  opening  up  of  Sections,  Tumuli,  Drifts,  &c,  under  the 
superintendence  of  their  President,  Honorary  Secretary,  and  a  Com- 
mittee. Two  sections  of  Drift  have  already  been  opened  at  a 
small  expense  this  seat^on.  The  first  was  prepared  in  time  for  the 
June  Meeting  of  the  Club.    The  Drifts  appertain  to  Mr.  Prest- 
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wich*8  *  high-level  series,*  and  occupy  and  cover  a  hill  in  the  Valley 
of  the  Severn,  between  Tewkesbury  and  Upton-on-Sevem,  180  feet 
above  the  river,  in  the  grounds  of  William  Dowdeswell,  Esq.,  of 
Pull  Court.  These  drifts  have  yielded  portions  of  the  tusk  of  an 
elephant,  a  bone  of  some  large  pachyderm,  and  several  species  of 
marine  shells.  The  latter  have  been  forwarded  to  Mr.  J.  Gwyn 
Jeffreys  for  determination. — The  second  section  in  the  Drift  opened 
by  the  Club  is  at  Glynch's  Mill,  near  Eastnor.  Here  the  sands  and 
gravels  occupy  a  lower  level  and  rest  against  the  Upper  Silurian 
Kocks  (Wenlock  Shale),  in  a  narrow  valley  west  of  the  Southern 
Malverns.  This  section  was  opened  at  the  request  of  the  Presi- 
dent (the  Rev.  W.  S.  Symouds),  who  hoi)ed  to  discover  some  shells 
which  might  determine  the  question  as  to  the  Marine  or  Fresh- 
water origin  of  these  beds.  The  result  was  not  so  satisfactory 
as  that  of  the  high-level-drift  section  at  Pull  Court ;  for,  although 
marine  shelltj  were  detected,  they  were  very  fragmentary,  and  might 
perhaps  have  been  washed  out  of  older  deposits.  The  evidence  of 
ice-action  was,  however,  very  interesting.  Many  large  boulders  of 
transported  rocks  were  taken  out,  which,  although  they  belonged  to 
the  Silurian  district,  gave  evidence  by  their  sharp  edges  that  they 
could  hardly  have  found  their  way  to  the  nook  whore  they  rested 
among  well-rounded  and  rolled  pebbles  by  any  other  agency  than 
ice.     Mammoth  remains  were  also  detected  in  this  deposit. 

W.  S.  S. 

Oswestry  and  Welshpool  Naturalists'  Field-club.  —  This 
Society  met  for  its  Second  Excursion  this  year  at  Llynclis,  near 
Oswestry,  on  July  13th.  After  a  brief  examination  of  the  margin 
of  the  Pool,  which  is  good  botanizing  ground,  the  Botanical  Section 
proceeded  towards  Crickheath  and  Llanyblodwel  Rocks,  where  they 
were  successful  in  finding  many  of  the  rare  ferns  and  other  plants 
which  make  these  rocks  their  habitat.  The  Geological  Section 
visited,  first,  the  lower  beds  of  the  Carboniferous  Limestone  at 
Porthy  waen,  where  they  obtained  specimens  of  Cyrtinia  carbonaria, 
Productus  LlangoUensiSy  and  Murchisonia  Verneuiliana.  They 
then  proceeded  to  examine  the  fossiliferous  Lower  Silurian  Shales 
which  at  this  point  underlie  the  Mountain-limestone,  and  are 
exposed  on  the  road  leading  from  Porthywaen  to  Treflack.  A 
cutting  in  a  branch  railway  which  is  in  the  course  of  construction 
up  the  Nant  Mawr  afibrded  another  section  of  these  Shales,  and 
showed  their  unconformability  to  the  Mountain-limestone.  From 
this  point  the  Member;:*  returned  along  the  line  of  a  great  fault  to 
the  old  quarries  in  the  Mountain -limestone  at  Wern,  where  ex- 
amples of  several  species  of  LUhostrotion  and  Diphyphyllum  were 
found,  both  in  such  a  state  of  preservation  as  to  exhibit  their 
internal  structure,  and  to  show  that  the  latter  is  not,  as  some  authors 
suppose,  only  a  species  of  the  former  genus.  The  return  route  now 
lay  along  the  junction  of  the  Mountain-limestone  with  the  Millstone 
Grit;  and  a  very  limited  search  served  to  justify  the  reputation  for 
fossils  which  the  latter  formation  has  now  gained  in  this  district. 


428  Correspondence. 

The  Club  met  for  dinner  in  the  *  Tower '  on  the  top  of  Sweenej 
Hill.  After  dinner,  several  new  Members  were  elected,  and  it 
was  decided,  in  addition  to  the  Meeting  intended  to  be  held  at 
Llangollen  in  August,  to  have  an  excursion  to  Westburj  in  Sep- 
tember. A  visit  was  then  paid  to  the  quarries  in  the  Millstone 
Grit  on  the  west  side  of  Sweeney  Hill ;  and  in  the  one  nearest  to 
the  Tower,  the  line  of  fault  to  which  the  hill  owes  its  elevation 
was  well  seen.  In  the  next,  the  uppermost  beds  of  Grit  were  seen 
dipping  unconformably  under  the  Coal-measures;  and  from  some 
of  the  highest  beds  were  obtained  numerous  specimens  of  Produetus' 
semireticulatuSy  var.  Martini^  associated  with  Calamite-stems  and 
a  unique  example  of  a  large  Annelid,  together  with  manj  Fucoids. 
Some  attention  was  next  paid  to  the  *  Pockets '  which  occur  in  the 
thick  Sandetone-beds.  The  character  of  the  beds  downwards  to  the 
subjacent  Mountain-limestone  was  noticed  as  fuUj  as  time  would 
allow,  and  the  horizon  of  the  various  fossils  hitherto  discovered  was 
pointed  out  by  one  of  the  Members.  The  branch  railway  before 
referred  to  cuts  through  the  formation  in  a  line  nearly  coincident 
with  its  dip;  and  the  Members  present  were  able  to  traverse  the 
whole  series,  and  to  verify  the  fossiliferous  nature  of  the  lower 
beds.  Thus  terminated  a  very  pleasant  and  instructive  excursion. 
— D.  C.  D. 


To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir, — A  few  days  ago,  I  observed  at  the  Talargoch  Mine, 
near  Prestatyn,  Flintshire,  a  very  curious,  and,  as  I  believe,  unusual 
form  of  quartz,  which,  I  think,  is  worth  noticing  in  the  Magazine. 

The  mine  is  situated  at  the  foot  of  a  bold  escarpment  of  Mountain- 
limestone  forming  the  western  termination  of  one  of  the  great  lime- 
stone ranges  that  run  through  Denbighshire  and  Flintshire.  Most 
of  the  lodes  occurring  in  the  black  shales  and  limestones  at  the  base 
of  the  Carboniferous  series  run  ENE.  by  WSW.,  and  contain 
sulphurcts  of  lead  and  zinc  in  a  matrix  of  quartz  and  calc-spar.  One 
of  the  lodes  running  east  and  west,  nearly  vertical,  and  from  three 
to  six  feet  in  width,  is  almost  entirely  occupied  with  silicious  sand 
of  the  most  perfect  purity  and  lustrous  whiteness.  Just  at  the  side 
of  the  lode,  at  its  junction  with  the  limestone,  a  little  calcareous  and 
quartz-spar  occurs,  which,  in  a  few  places,  runs  into  the  body  of  the 
lode  ;  and  an  isolated  nodule  of  spar,  with  a  little  galena,  is  occasion- 
ally found  :  but  otherwise  the  whole  lode  is  a  mass  of  homogeneous 
and  fine-grained  sand,  soft  enough  to  be  friable  under  the  miner's 
'  pick,'  and  when  dry  quite  incoherent,  breaking  up  into  fine  dusty 
particles.  A  gradation  between  this  white  sand  and  the  regularly 
crystallized  quartz  is  occasionally  met  with  in  the  form  of  white 
saccharoid  spar  ;  and  it  would  be  difficult  to  determine  whether  this 
sand-lode  is  merely  decomposed  quartz,  or  a  segregation  of  silica 
that  had  never  attained  complete  crystallization.    The  lode  near  the 
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shaft  at  the  foot  of  the  escarpment  is  worked  bj  a  lerel  about  123 
feet  deep ;  it  appears  to  thicken,  and  the  sand  increases  in  purit/ 
and  freedom  from  crystalline  spar  to  the  east,  where,  under  the 
limestone  range,  it  is  much  farther  from  the  sarface.  I  am  informed 
that  the  late  Mr.  Hewson,  Analjrtical  Chemist,  of  Liverpool,  could 
detect  no  trace  of  metallic  oxide  or  other  foreign  matter,  and  ascer- 
tained the  sand  to  be  absolutely  pure  silica  with  a  little  water.  I 
enclose  some  of  the  sand  for  jour  inspection  :  it  is,  without  excep- 
tion, the  whitest  mineral  I  have  ever  seen,  and  should  think  such  a 
perfectly  pure  form  of  native  silica  would  be  of  great  value  in  the 
manufacture  of  the  better  kinds  of  glass  and  pottery. 

I  remain  yours  very  truly,  George  Maw. 

Bmhthall,  Baoselbt  :  Jhm  19, 1865. 

P.S. — ^As  I  recently  described,  in  the  pages  of  the  Magazine,  some 
deposits  of  sand  in  cavities  in  the  Mountain-limestone  of  the  same 
district^  I  would  state  that  they  are  of  a  totally  different  ago  and 
character  to  the  sand  in  the  Talargoch  Mine  lode.  I  have  recoutly 
observed,  over  a  large  district  of  Flintshire  and  Denbighshire,  a 
great  extension  of  the  white  sand  and  clay  deposits,  older  than  tho 
boulder-clay-drift>  similar  to  those  at  Llandudno. 


To  the  Editor  of  the  Geological  Magazine. 

Sir,— The  President  of  the  Greological  Society,  in  his  able  address 
which  appears  in  the  'Journal'  of  the  Society  for  May  1865,  in 
noticing  my  Memoir  on  *  the  Geology  of  the  Country  around  Old- 
ham, including  Manchester  and  its   Suburbs,'  makes  a  strange I 

might  say  hap-hazard — supposition,  which  it  is  only  duo  to  him, 
the  Geological  Survey,  and  myself,  should  not  be  allowed  to  pass 
without  notice. 

In  recounting  the  succession  of  the  formations  in  the  neighbour- 
hood of  Manchester,  as  described  in  this  Memoir,  the  President  says, 
*  Above  them '  (the  Coal-measures)  *  come  the  Permian  liocks,  con- 
sisting of  Lower  Permian  Sandstone  and  Upper  Permian  MarU ; 
and  these  again  are  overlain  by  tho  Pebble-beds,  or  Conglomerate 
of -the  New  Red  Sandstone  or  Trias. 

*  No  fossils  are  mentioned  as  occurring  in  this  Conglomerate ;  but 
as  it  is  described  as  conformable  to  the  underlying  Permian,  with 
an  inclination  of  about  10"  to  the  south-west,  they  {sic)  may 
possibly  turn  out  to  belong  to  the  Permian  series,  liko  the  Sand- 
stones described  by  Sir  li.  L  Murchison  at  St.  Abb's  Head  in  Cum- 
berland, and  then  tho  Trias  would  be  here  wanting  altogether  I  * 

Now,  in  the  first  place,  St.  Abb's  Head  is  not  in  Cumberland,  nor 
even  in  England;  and  doubtless  the  President  means  St.  IJfe'n  Head. 
But,  under  this  supposition,  I  may  state,  in  the  first  place,  that  there 
is  no  similarity  whatever  between  tho  St.  Bee's  Head  SandHtono 
and  the  Pebble-beds  or  Conglomerate  in  the  neighbourhood  of 
Manchester  above  referred  to;  and  even  supposing  that  it  had  been 
conclusively  established  that  tho  former  is  of  Permian  age,  it  would 
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not  in  the  least  affect  the  question  of  the  Triassic  age  of  the  Lan- 
cashire Pebble-beds. 

As  regards  these  latter,  which  consist  of  brownish«red  sandstones, 
with  pebbles  of  coloured  quartz  scattered  throughout  their  mass, 
there  has  never  been  any  question  even  amongst  the  most  ardent 
PhilO'Permianists ;  and  they  have  been  correctly  described  as 
Triassic  by  Ormerod,  Binney,  and  all  other  good  geologists  who 
have  examined  the  country.  An  experience  of  some  twelve  years  in 
working  out  the  Triassic  and  Permian  formations  of  tlie  midland 
and  north-western  counties  enables  me  to  confirm  their  views. 
These  Pebble-beds  are  the  equivalents  of  the  quartz-ore  Conglo- 
merates of  the  central  counties,  which  frequently  constitute  the  only 
representatives  of  the  Bunter  Sandstone ;  and  if  they  are  not  of 
Triassic  age,  then  there  is  no  Lower  Trias  in  England,  or  in  Europe, 
or  indeed  anywhere  ;  and  the  Permian  Empire  must  spread  its 
broad  segis  far  beyond  its  present  bounds !  This,  however,  is  out  of 
the  question.  The  Pebble-beds,  and  the  Lower  Red  and  Mottled 
Sandstone,  which  form  the  lowest  division  of  the  Bunter,  lie  dis- 
cordantly with  reference  to  the  Permian  Beds  throughout ;  and,  in 
the  neighbourhood  of  Manchester,  any  conformity  which  may  exist 
is  only  local  and  accidental.  Discordance  is  the  rule,  the  reverse 
the  exception,  all  along  the  margin  of  the  South  Lancashire  Coal- 
lield;  and  if  Mr.  Hamilton  will  come  down  here,  I  shall  be  very 
happy  to  show  him  that  the  Pebble-beds  cannot  '  turn  out  to  belong 
to  the  Permian  series.' — I  am.  Sir,  faithfully  yours,    Edward  Hull. 

Geological  SravEY  of  Great  BsiTAnr, 
Ha27chestek:  August  Z,  1865. 


To  the  Editor  of  the  Geological  Magazine. 

Sir, — With  reference  to  a  short  paper  on  a  supposed  'Pre- Cam- 
brian Island,'  read  by  me  at  the  British  Association  last  year,  and 
inserted  in  your  Magazine  for  December  last,  I  have  to  beg  you  to 
apply  a  caveat  I  di<l  not,  I  hope,  speak  at  all  dogmatically  on  the 
point  to  which  I  could  give  but  a  very  moderate  degree  of  attention; 
but  knowing  of  liow  great  interest  the  fragments  of  old  Pre-Camhrian 
land  are  to  geologists,  I  did  try  to  draw  some  of  my  friends  Atho 
have  the  leisure  to  that  neglected  locality,  St.  David's.  The  result 
has  justified  my  endeavour,  if  it  has  not  turned  out  exactly  as  I 
could  have  wished.  The  Rev.  W,  S.  Symonds  and  the  Rev.  H.  H. 
Winwood,  of  Bath,  visited  the  spot  this  yeai*,  attracted  by  this  notice, 
and  they  saw  some  reason  to  doubt  the  correctness  of  the  suggestion 
1  made — 'that  the  Syenite-ridge  of  St.  David's  was  a  portion  of 
the  old  land  of  which  the  Hebrides,  parts  of  the  north-west  coast  of 
Ireland,  and  the  Malverns,  are  fragments,' 

]My  supposition  has  now  been  tested  by  the  close  observation  of 
my  friends  just  mentioned,  and  my  colleague,  Mr.  II.  Hicks.  Like 
myself,  Mr.  Hicks  at  first  paid  far  more  attention  to  the  fossiliferous 
beds  above  the  Cambrian,  than  to  the  metamorphic  or  igneous  rocks 
at  their  base.     But  his  keen  eye  and  good  hammer,  once  turned  to 
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the  point,  he  bas  I  think,  proTed  that  I  was  in  error,  bj  finding  por« 
tions  of  the  schist  enungled  in  the  sjenlte-trap. 

I  know  that  the  last  edition  of  the  Geological  Sanrej  Map  re- 
presents the  rocks  as  altered  on  the  north  ride,  afid  unaltered  on  the 
south.     There  can  hardly  be  this  di^erence.      My  friend  Mr.  Hicks 
believes  there  is  alteration  on  the  south  !>ide  too ;  h>  both  authorities 
are  against  me  at  present.      There  are  plenty  of  sections,  but  so 
many  croas-faolts  which  reqnire  to  be  allowed  for,  before  even  the 
trae  succession  can  be  establiihed,  that  I  cannot  admit  that  I  am 
beaten   until   the   syenite  has  been  thoroughly  examined  on  both 
flanks^  and  I  can  only  hope  good  observers  will  go  again  and  again  to 
this  interesting  point.     The  last  edition  of  the  Survey  Map  con  tines 
the  syenite  to  St.  Dayid's  and  iu  neighbourhood ;  while  it  makes  the 
trap  of  Ramsey  Island  a  greenstone,  eimilar,  I  suppose,  to  that  of  St. 
David's  Head,  and  altering  similar  rocks.    We  may  assume  that  it  is 
a  continuation  of  the  St.  David's  trap,  as  I  ventured  to  do  in  my 
paper.     But  if  the  trap  and  schists  of  Ramsey  Island  be  really  quite 
diiferent  from  those  of  St.  David^s,  opposite,  an  unmarked  fault,  N. 
and  S.,  of  no  little  magnitude,  must  occupy  the  Sound.     The  whole 
thing,  therefore,  wants  investigation.     Who  will  do  it  ?     I  am  quite 
certain,  whoever  does  will  have  the  cordial  co-operation  of  my  friend 
Mr.  Hicks ;  and  I  really  have  no  time  to  find  out  my  own  mistake,  if  it 
be  one.    Altered  rocks  are  crotchet ty  things  to  deal  with;  and  a  sharp 
anticlinal  like  that  of  St,  David's  does  not  take  place  without  many 
a  parallel  fault  which    may  bring  the  unaltered  rock  against  the 
trap,  and  deceive  others,  as  it  appears  to  have  deceived 

Yours  truly,  J.  W.  Salter. 


Ox  THE  Fossils  from  the   Silurian   Shales  of  Moffat, 

Dumfriesshire. 

My  colleague  Mr.  Carruther-s  and  Mr.  Young  of  the  Hunterian 
Museum,  Glasgow,  having  called  my  attention  to  the  communi- 
cation of  Mr.  Brown  (ante^  p.  382)  regarding  his  discovery  of 
fossils  in  the  Moffat  Graptolite  Shales,  I  have,  throui;h  the  kind- 
ness of  Mr.  Brown,  been  j>crmitted  to  examine  his  specimens.  I 
submitted  them  to  Mr.  Carruthers,  who  is  acquainted  with  the  beds 
from  which  they  were  obtaine^l,  and  he  lias  supplied  me  wiili  the 
following  notes  regarding  the  fos^^ils  and  the  strata. 

Besides  the  Graptolites  which  abound  in  these  shales,  there  have 
been  found  two  species  of  a  phyllopoflous  crustacean,  Peltocnris^ 
described  by  Mr.  Salter  in  the  *  Quarterly  Journal  of  the  Goolnjioal 
Society,'  vol.  xix.  p.  87,  viz.,  P.  aptychoides.  Salt.,  and  P,  Harkiussi, 
Salt.  Prof.  Ilarkness  has  found  speciimen;*  of  tlie  small  brachiopod, 
Siphonotreta  micula,  M*Coy  (Cat.  of  Fossils  in  ^lus.  of  Pract.  Ueol., 
]).  17).  Mr.  J.  Steven f»,  for  some  time  an  enthusiastic  explorer  of 
the  Aloflat  Shales,  discovered  a  single  specimen  of  Tcntttcuiifrs,  Tluj 
lighter  coloured  arenaceous  de|K)sits  of  llunterbrock  Hill  contain  tho 
impressions  of  Crossopodia  Scoticay  M'Coy  ;  Xercites  Cambrvnsisy 
M'Coy,  and  other  Annelids  (Murchison's  *  Silufia,'  p.  199).     These 
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organisms,  together  with  the  Graptolites,  have  caused  the  Moffat 
Shales  to  be  referred  without  doubt  to  the  Llandeilo  Flags. 

Mr.  Brown's  fossils  are,  however,  a  very  interesting  discoyery. 
Thcj  are  not  Mollnscan,  but  Crustacean,  being  the  remains  of  a 
phyllopodous  animal  that  cannot  be  referred  to  anj  described  genus. 
It  is  more  nearly  allied  to  DUhyrocaris  than  to  PeltocariSy  which  is 
found  in  the  same  deposits.  One  specimen  is  preserved,  so  as  to 
exhibit  the  dorsal  aspect  of  the  whole  carapace,  which  is  in  one  piece, 
with  the  exception  of  the  separate  rostrum,  as  in  DUhyrocaris. 
The  round  carapace,  marked  by  concentric  rings  of  growth,  might 
be  easily  mistaken  for  a  Discina,  Several  specimens  are  compressed 
laterally,  and  exhibit  only  the  half  of  the  carapace^  having  the  ap- 
pearance of  an  EstheriOy  or  even  of  a  Modiolopsis. — H.  W. 


The  vast  Wealden  formation  at  the  back  of  the  Isle  of  Wight, 
between  Black  Gang  and  Brooke,  has  long  been  celebrated  for  the 
great  variety  and  wealth  of  its  fossil  remains.  Numerous  bones  of 
Reptiles  have  been  found  in  this  formation  near  Brooke,  principally 
belonging  to  that  enormous  lizard,  the  Iguanodon,  which,  with  the 
Megalosaurus,  Hylaeosaurus,  and  other  extinct  monsters,  passed  their 
lives  on  the  banks  of  this  great  Wealden  river.  Within  the  last  few 
days,  the  Rev.  W.  Fox,  of  Brixton,  near  Brooke,  well  known  among 
palaeontologists  for  his  labours  in  tliis  branch  of  geology,  has  dis- 
covered in  these  beds  a  new  reptile  of  the  Dinosaurian  family.  The 
only  parts  of  the  skeleton  wanting  are  the  head  and  neck.  The 
animal  was  above  six  feet  long  from  the  shoulder  to  the  rump,  and 
was  furnished  with  a  massive  tail  five  feet  long.  The  legs  were 
about  four  feet  in  length,  terminating  in  a  broad,  short  foot.  One 
of  the  most  remarkable  features  of  this  strange  reptile  is  the  manner 
in  which  it  is  clothed  in  bony  armour.  Plates  of  bone  from  half  an 
inch  to  four  inches  in  diameter,  and  about  half  an  inch  thick, 
covered  its  body,  with  the  exception  of  its  back,  which  was  protected 
by  a  great  bony  shield.  Another  remarkable  characteristic  of  this 
animal  was  a  very  curious  process  of  spine-like  bones,  which  ran 
along  the  body  and  the  tail,  some  of  which  are  fifteen  inches  long, 
and  weigh  seven  pounds.  The  remains  of  this  extinct  monster  were 
examined  last  week  by  Prof.  Owen,  as  well  as  the  Wealden  formation 
from  which  they  were  extracted ;  and  we  understand  that,  with 
reference  to  the  extraordinary  nature  of  the  spine-like  bones  to 
which  we  have  alluded.  Prof.  Owen  is  of  opinion  that  the  most 
appropriate  name  for  this  new  Saurian  would  be  Polacanthus, — 
Athenceuni^  August  5. 
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I. — On  an  Undescribed  Cone  fbom  the  Carbonifebous  Beds 

or  AiBDRiE,  Lanarkshire. 

By  Weluam  Cabbuthbbs,  FJLS.,  of  the  British  Museum, 

(FUteXU.) 

SMALL  disc-shaped  bodies  have  frequently  been  noticed  in  coal 
and  the  accompanying  shales.  Specimens  were  figured  by  Mr. 
Prestwich  in  1840,  in  his  paper  on  the  Geology  of  Coalbrook  Dale 
(Geol.  Trans.,  Second  Series,  vol.  v.,  tab.  xxxviii.,  ff.  8,  8a)  ;  and 
Professor  Morris,  who  described  Mr.  Prestwich's  fossils,  character- 
ises them  as  'capsules'  of  his  Lepidodendron  longibracteatum.* 
But  it  does  not  appear  from  either  the  illustrations  of  the  two 
spikes  of  his  species,  or  from  the  letter-press,  that  he  had  found  tlie 
capsules  associated  with  the  reniform  thecae  of  the  spikes.  Prof. 
Balfour  has  also  figured  and  described  similar  bodies  in  a  paper  read 
before  the  Royal  Society  of  Edinburgh  in  18o4.  He  found  them 
in  the  *  splint-coal '  of  Fordel,  near  Inverkeithing,  in  Fife.  He  says, 
'  Besides  Sigillarias  and  Stigmarias,  we  also  detect  in  the  Fordel  Coal 
peculiar  rounded  organisms  which  have  the  appearance  of  seeds. 
Dr.  Fleming  informs  me  that  similar  bodies  have  been  observed  by 
him  in  coal,  and  that  he  exhibited  them  to  Mr.  Witham  about  twenty 
years  ago.  They  have  also  been  seen  by  Dr.  Fleming  in  Lochgelly 
and  Arniston  "  parrot,"  and  in  the  coal  at  Boghead  ;  and  from  having 
observed  them  in  "  cherry,"  **  splint,"  and  "  cannel "  coals,  he  is  dis- 
posed to  consider  them  as  a  somewhat  common  feature.  I  have  seen 
them  in  coal  from  Miller  Hill,  near  Dalkeith,  as  well  as  in  the  coal 
from  Fife.  They  appear  to  be  certainly  allied  to  the  fructification 
of  the  LycopodiacecB  of  the  present  day,  more  particularly  to  that 
form  of  it  which  consists  of  two  valves  placed  in  apposition  and 


*  Prof.  Morris  referred  this  plant  to  Lycopoditea  with  a  query:  ho  now  considom 
it  a  true  Lepidodendron. 
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containing  what  is  called  Lycopode-powder.  These  and  like  bodies 
I,  therefore,  consider  to  be  the  sporangia  or  spore-cases  of  some  plant 
allied  to  Lycopodiumy  perhaps  SigiUaria.  The  valves  present  under 
the  microscope  a  reticulated  surface,  and  minute  granular  matter 
seems  to  be  attached  to  the  inner  surface.' — (Edin.  Trans.,  yoI.  zxi. 

Not  only  do  these  bodies  exist  in  quantity  in  many  coals,  but 
some  beds  even  of  considerable  thickness  are  almost  entirely  made 
up  of  them.*  Their  relation,  however,  to  any  organism  that  could 
have  produced  them  was  unknown  until  the  discovery  of  a  cone  by 
Mr.  James  Russell,  of  Airdrie,  a  diligent  and  intelligent  collector  of 
Carboniferous  fossils.  Mr.  Russell,  aware  of  the  importance  of  his 
discovery,  gave  me  the  specimen  for  description.  It  consists  of  the 
lower  portion  of  the  cone,  very  much  compressed,  as  so  many  of 
those  fossils  are,  in  a  layer  of  highly  bituminous  shale  or  impure 
colli.  The  fragment  is  2j;  inches  long,  and  the  cone  is  fully  three- 
qu<artcrs  of  an  inch  brood.  The  axis  and  scales  are  converted  into 
coal,  and  the  scales  are  covered  with  a  double  series  of  round  fiat- 
toned  bodies  of  a  dark-brown  colour.  The  axis  occupies  about  a 
fifth  of  the  diameter  of  the  cone.  In  the  fragment  thirty  scales  rise 
from  either  side  of  the  axis,  and  an  examination  of  the  scars  on  the 
surface  of  the  axis  satisfies  me  that  there  were  ten  scales  in  each 
whorl.  The  lower  half  or  pedicel  of  the  scale  is  at  right  angles  to 
the  axis,  except  at  the  base  of  the  cone,  where  a  few  of  the  scales 
are  inclined  downwards,  this  inclination  increasing  as  they  near  the 
base.  The  pedicel  forms  a  broad  and  somewhat  firm  support  for  the 
sporangia.  The  apex  of  the  scale  is  long,  slender,  and  foliaceous, 
overlapping  several  scales,  and  reaching  at  least  beyond  the  base  of 
the  fourth  above  it.  The  horizontal  portion  of  the  scale  supports 
a  number  of  sporangia,  varying  from  ten  to  eighteen,  placed  in  a 
double  series  throughout  its  length.  The  sporangia  are  generally 
fiattouod,  and  appear  like  small  discs  ;  but  sometimes  the  two  walls 
are  separated,  as  shown  in  ^g,  a  8.  Professor  Balfour  figures  a 
si)ecimon  which  more  nearly  approaches  to  a  sphere.  They  were 
most  probably  more  or  less  flattened  spheres ;  smooth  above,  but 
with  a  triradiate  ridge  below,  by  which  they  were  attached  to  the 
Bup[)orting  scale  (figs.  A  5  and  a  7).  This  ridge  is  formed  by  a 
simple  bending  down  of  the  wall  of  the  sporangium,  and  it  produced 
a  corresponding  triradiate  depression  in  the  interior.  A  slight 
ditTorcnce  of  texture  is  apparent  on  the  spore-case,  producing  a  faint 
lino  which  unites  the  extremities  of  the  ridge  in  a  curvilinear  tri- 
an<i;le.  The  sj>orangium  is  unicellular,  and  is  composed  probably  of 
a  layer  of  large  elongated  cells,  their  long  axis  forming  the  thickness 
of  the  spore-case,  as  in  recent  Lycopodiaceoi :  the  large  cells  have 
given  the  sporangium  a  finely  granulated  texture.  The  surface  of 
miiny  specimens  is  covered  with  prominences  produced  by  grains  in 
the  interior,  for  a  careful  examination  shows  that  the  texture  of  the 


♦  Mr.  Binnoy  informs  mo  that  he  is  acquainted  with  a  stratum  of  coal,  some  six 
feet  thick,  almost  entirely  made  up  of  these  bodies. 
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sporangium  is  contiDUOUs  over  the  protuberaDce.  These  prominences 
are  seen  in  the  sporangium  fig.  ▲  5,  and  more  marked  specimens 
occur  in  a  broken  case  which  I  have  figured  at  ▲  6.  They  are 
strikingly  shown  in  Mr.  Prc8twich*s  illustration.  Supposing  that 
these  might  be  spores,  I  had  several  thin  sections  of  a  shale  in  which 
the  sporangia  abound  prepared ;  but  I  have  not  been  able  to  discover, 
in  the  numerous  sporangia  I  have  examined,  an  v  structure  like  a  spore. 
This,  however,  undoubtedly  arises  from  the  manner  in  which  the 
bodies  are  preserved.  Prof.  Morris  accurately  describes  them  as 
being  *  neither  bituminized  nor  mineralized,  but  in  a  state  of  brown 
vegetable  matter.'  The  external  form,  and  even  the  cell-markings  on 
its  surface,  are  beautifully  preserved  in  the  mould  of  shale  which  was 
deposited  around  them ;  but  no  internal  structure  exists.  A  change 
similar  to  that  produced  in  animal  bodies  when  they  are  converted 
into  adipocere  has  taken  place  in  them;  and  they  arc  converted 
into  a  hydrocarbon  of  an  orange-brown  colour  when  seen  by 
a  reflected  light,  and  of  a  texture  like  solid  paraffine.  It  is  remark- 
able that  while  the  axis  and  scales  of  the  cone  are  converted  into 
coal,  the  sporangia  should  be  changed  into  so  different  a  substance  : 
and  this  is  the  condition  in  which  they  appear  always  to  occur.  The 
specimens  obtained  from  coal  and  shade  which  I  have  examined,  the 
examples  from  the  splint-coal  of  Fordel  described  by  Prof.  Balfuur, 
and  those  from  coarse  sandstones  of  Coalbrook  Dale,  described  by 
Prof.  Morris,  are  all  in  the  same  condition.  Prof.  Balfour  sugc^csts 
that  the  organic  mineral  called  by  the  late  Prof.  Johnstone,  of  Dur- 
ham, *  Middle  ton  ite,'  may  be  derived  from  these  sporangia.  This 
mineral  was  originally  obtained  in  very  thin  layers,  or  in  small  round 
particles,  in  the  main-coal  at  Middleton,  near  Leeds.  It  occurs  so 
abundantly  both  in  layers  and  in  granular  pieces  in  the  Fordel  coal, 
as  to  give  a  peculiar  rusty-brown  aspect  to  the  coal.  This  substnnco 
was  observed  more  than  forty  years  ago  by  the  late  Dr.  Fleming  in  the 
*  splint-coal '  of  Balbirnie,  in  Fife,  and  afterwards  in  coal  from 
Clackmannan ;  and  ho  believed  that  certain  veins  of  a  rich  wine-yellow 
which  occur  in  Boghead  coal  were  the  same  mineral.  All  the  spo- 
rangia which  I  have  had  sliced  show  a  perfectly  uniform  structuro 
throughout,  and  this  substance  exactly  agrees  in  its  physical  proper- 
ties with  *Middletonite*  as  described  by  Johnstone. 

The  cavity  of  the  sporangium  is  tilled  with  a  dark  amorphous 
substance  similar  to  the  body  of  the  rock  in  which  tho  discs  aro 
found.  Prof.  Balfour  considers  this  black  carbonaceous  matter  to  bo 
the  altered  sporules,  and  corresponding  to  tho  Lycopodo-powdcr  of 
recent  Lycopodia, 

Having  described  this  singular  fossil,  there  are  two  questions  that 
we  shall  examine  :  first,  the  relation  this  cone  bears  to  the  different 
specimens  of  Lepidoslrohi  that  have  already  been  described ;  and, 
secondly,  tho  affinities  it  has  to  tho  living  vegetable  kingdom. 

The  great  majority  of  specimens  of  Lepidostrobus  arc  found  flat- 
tened and  carbonized,  and  so  exhibiting  the  forms  of  the  cone  without 
any  structure.  Some  examples  found  in  nodules  in  shale  nro  pre- 
served in  the  round,  showing  the  external  form  and  tho  arrange- 

F  F  2 
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ment  of  the  larger  organs.  Such  cones  are  figured  by  Lindley  and 
Ilutton  in  their  '  Fossil  Flora  ; '  but  as  the  sulphide  or  carbonate  of 
iron  into  which  they  are  converted  is  only  a  cast  of  the  organism, 
and  docs  not  exhibit  structure,  it  is  impossible  to  determiDe  with 
certainty  their  affinities  with  recent  TCgetables.  Th6  conclnsioD  of 
the*  authors  referred  to  seems  to  have  been,  on  the  whole,  that  thej 
were  Coniferous ;  although  sometimes  they  lean  to  the  opinion  that 
they  are  Lycopodiaceous,  or  somewhere  intermediate  between  the  two 
families.  Tlie  materials  which  Brongniart  had  to  work  with,  though 
more  extensive,  wore  not  in  a  better  condition.  In  the  second 
volume  of  his  *  Ilistoire  des  V^getaux  Fossiles*  (unfortunately  im- 
perfect), he  enters  into  an  elaborate  examination  of  their  aflSnities^ 
and  shows  that  they  are  nearly  related  to  Lycopodiacea^  even  though 
he  was  ignorant  of  the  contents  of  the  organs  borne  on  the  scales. 
In  the  t«xt  he  describes  the  sporangia  as  attached  to  the  under  sur- 
face of  the  scales,  showing  an  affinity,  as  he  supposes,  to  Ferns  ;  bat 
in  the  magnified  illustration  of  two  scales  and  the  related  sporangia, 
he  places  them  rightly,  as  is  evident  from  the  imbrication  of  the 
apices.  The  misconception  probably  arose,  as  Dr.  Hooker  suggests, 
from  his  mistaking  the  base  for  the  apex  in  the  cone  to  which  the 
two  magnified  scales  belong.     {Op,  cit,,  pi.  xxiii.,  figs.  2  h  2b.) 

Robert  Brown  had  the  singular  good  fortune  to  obtain  in  1843 
the  upper  half  of  a  silicified  cone,  which,  when  prepared,  for  the 
first  time  exhibited  not  only  the  arrangement  of  the  difibrent  parts, 
but  their  microscopic  structure, — and,  what  was  of  much  more  im- 
portiince,  showed  that  the  seed-like  bodies,  supported  by  the  scales, 
were  sporangia  filled  with  spores  composed  of  three,  rarely  of  four, 
sporules.  Tho  value  of  this  fossil  was  shown  by  Mr.  Brown  in  his 
communication  read  to  the  Linnean  Society  in  1847,  and  published 
with  drawings  in  the  20th  volume  of  their  *  Transactions' 
(1851).  Ho  named  it  Triplosporite  ;  thereby  expressing  it«  fossil 
state,  the  class  or  pnmary  division  to  which  it  belonged,  and  its 
supposed  peculiarity  in  structure.  In  regard  to  its  affinities,  he 
considered  tliat  it  agreed  in  its  scalariform  vessels  with  all  the  fossil 
genera  supposed  to  be  acotyledonous,  in  the  structure  of  its  spo- 
rangia and  spores  with  LycopodiacecB  and  Ophioglossetc,  and  amongst 
fossils  with  Ltpkfostrobiis,  from  which,  however,  it  differed,  accord- 
ing to  Brongniart's  elaborate  Memoir,  which  Mr.  Brown  accepted  as 
accurate,  in  the  manner  of  the  attachment  of  the  sporangium  to  its 
supporting  scale. 

In  1848,  Dr.  Hooker  published  a  valuable  Essay  on  Lepido- 
strobus,  in  part  ii.  of  the  2nd  volume  of  the  *  Memoirs  of  the 
Geological  Survey  of  Great  Britain  '  (p.  440).  From  the  examina- 
tion of  a  large  series  of  sections  from  different  cones,  he  made  out 
tlieir  structure,  and  the  nature  and  contents  of  the  sporangia,  and 
thus  independently  confirmed  what  Brown  had  determined  from  a 
single  cone.  He  further  showed  that  Brongniarfs  notion  that  the 
sporangium  was  borne  on  the  under  part  of  the  scale  was  incorrect, 
and  so  set  aside  the  most  remarkable  difference  between  Brown's 
Triplosporiie  and  Lepidostrobus.    In  a  note  appended  by  Brown  to 
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his  paper  published  in  the  Linnean  Society*3  Transaction?,  after  the 
pnblication  of  Dr.  Hooker*s  Memoir,  he  withdrew  his  name  Triplo^ 
sporiie  (which,  however,  had  already  been  taken  up  bj  Unger  in 
his  *  Genera  et  Species  Phintarum  Fossilium '  from  the  published 
abstract  of  the  paper),  and  reduced  his  genus  to  Lepidostrobus, 

That  Ztepidostrobus  is  the  fruit  of  some  species  of  Lepidodendron 
there  can  be  no  longer  an j  doubt,  and  it  would  seem  better  to  re- 
duce the  first  genus,  which  is  based,  upon  only  a  fragment  of  a 
plant.  But  there  are  reasons  which  appear  to  me  sufficiently  im- 
portant to  retain  this  as  at  least  a  temporary  genus.  The  Lepido- 
dendra  seem  to  have  been  very  brittle  plants  :  the  stem,  branches, 
and  firuit  were  easily  snapped  asunder,  so  that  they  almost  always 
occur  in  a  very  fragmentary  condition.  A  cone  is  very  rarely  found 
connected  with  its  supporting  branch.  The  evidence,  therefore,  of 
the  connection  between  a  Lepidodendron  and  its  own  Lepidostrobus 
is  consequently  of  a  very  unsatisfactory  nature.  The  two  kinds  of 
cones  described  by  Dr.  Hooker  were  found  enclosed  in  hollow 
trunks,  the  one  of  Lepidodendron  elegant,  and  the  other  of  L.  Har- 
courtii ;  and  on  this  ground  he  refers  them  to  these  two  species. 
Until  materials  turn  up  to  satisfactorily  determine  the  relation  of 
fruits  to  their  own  species,  it  will  create  less  confusion,  and  supply 
more  definite  data,  if  we  consider  Lepidostrobus  in  the  meantime 
as  a  genus.  We  may  hope,  in  course  of  time,  to  be  supplied  with 
such  specimens :  a  few  have  been  already  published  by  Lindley, 
Patterson  and  Frestwich. 

Lepidostrobus  is  a  cylindrical,  obtuse  cone,  somewhat  tiering  at 
both  ends,  and  variable  in  length.  It  consists  of  a  solid  central  axis, 
supporting  numerous  scales,  each  bearing  a  single  oblong  sporan- 
gium. The  axis  is  cylindrical,  and  is  composed  of  a  small  core  of 
cellular  tissue,  surrounded  by  a  sheath  made  up  of  numerous  bundles 
of  Bcalariform  vessels,  scattered  at  regular  distances  through  a 
tissue  of  elongated  cells.  These  gradually  leave  the  axis,  and  each 
ibrms  the  vascular  bundle  of  a  scale  passing  along  its  centre  to  its 
apex.  The  lower  half  or  pedicel  of  the  scale  is  at  right  angles  to 
the  axis,  and  the  imbricated  apex  has  a  direction  more  or  less  parallel 
to  the  axis.  A  single  sporangium  is  supported  on  the  upper  surface 
of  the  pedicel,  and  is  either  adnate,  or  attached  by  a  small  surface 
towards  the  apex.  The  sporangium  is  nu  oblong  tapering  body, 
largest  at  the  outer  extremity.  The  spores  are  composed  of  three, 
rarely  of  four  sporules,  which  at  last  separate  from  each  other. 

This  description  is  illustrated  by  figures  b  and  c,  Plato  XII, 
Fig.  B  shows  transverse  and  longitudinal  sections  of  part  of  a  cone, 
and  the  spores  of  Lepidostrobus  Browjiiiy  drawn  from  Mr.  Brown's 
specimens  in  the  collections  of  the  Botanical  Department  of  the 
British  Museum.  Fig.  c  is  a  restored  section  of  two  scales,  and 
the  spores  of  L,  ornatus  from  Dr.  Hooker's  plate  in  the  Geological 
Memoirs  (loc,  cit,  pi.  v.  and  viii.). 

The  cone  I  have  described  differs  remarkably  from  Lepidos(rohus 
in  the  large  number  of  small  sporangia  borne  on  each  scale.  At 
first  I  was  inclined  to  consider  this  as  only  of  specific  value,  but  it 
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now  Beems  to  me  that  it  would  be  nnder-estimating  the  importance 
of  this  singular  structure  were  I  to  place  the  cone  in  Lepidattrobut. 
I  therefore  propose  to  establish  a  new  genus,  and  to  associate  it 
with  the  name  of  the  late  Prof.  Fleming,  who  was  the  first  to  draw 
attention  to  the  detached  spore-cases ;  and  I  do  this  the  more  heartily, 
as  I  ever  recall  with  gratitude  and  delight  the  lessons  in  the  class- 
room, the  study,  and  the  field,  which  I  received  from  one  who  was 
unsurpassed  as  a  careful  observer  and  exact  interpreter  of  nature. 
The  two  genera  are  thus  contrasted : — 

Lepidostrohus, — Each  scale  of  the  cone  supporting  a  single  oblong 

sporangium. 
Flemingites, — Each  scale  of  the  cone  supporting  a  doable  series 

of  roundish  sporangia. 
F.  gracilis, — Cone  slender,  cylindrical,  very  slightly  tapering  at 

the  base,  composed  of  a  solid  axis  and  numerous  imbricated 

scales,  ten  in  a  whorl.     The  apex  of  the  scale  long  and  slender. 

Sporangia  attached  by  a  triradiate  ridge. 
The  affinities  between  the  io%f^\[ Lepidostrohus  and  recent  plants  have 
been  illustrated  by  Brongniart,  Brown,  and  Hooker.     In  the  minute 
structure  of  the  axis  and  scales,  in  the  arrangement  of  the  parts,  and 
the  relation  the  sporangium  bears  to  the  supporting  scale,  there  is 
nothing  to  separate  it  from  Lycopodicusece,    I  have  placed  on  the 
plate  a  magnified  section  of  a  small  cone  of  the  well-known  and 
widely-distributed  Lycopodium  cemuumy  a  species  which  sometimes 
attains  a  height  of  6  feet,  and  has  the  aspect  of  a  dimiuutiye  Ze- 
pidodendron,     A  glance  at  the  drawing  (fig.  d)  will  show  that  the 
general  resemblance  is  very  striking.    The  cone  oi  Flemingites^  how- 
ever, introduces  a  structure  more  removed  from  the  recent  Lycopo- 
diac€€Si  but  a  little  examination  may  convince  us  that  this  is  not 
so  abnormal  as  at  first  sight  appears.     The  sporangia  of  Lycopo- 
dium are  generally  described  as  axillary,  and  for  all  practicfd  pur- 
poses this  is  quite  satisfactory;  but  they  are  really  supported  on  the 
scale  as  shown  in  the  section  of  the  spike  of  Lycopodium  cemuum. 
Even  in  species  where  the  sporangium  seems  to  be  really  axillary,  it 
always  separates  with  the  scale  when  that  is  torn  from  the  fresh 
plant.     In  Tmesipteris^  an  Australian  Lycopodiaceous  genus,  the 
relation  of  the  two-celled  sporangium  to  the  leaf  is  very  obvious.  The 
attachment,  then,  of  the  sporangium  in  Lqiidostrobus  may  be  con- 
sidered the  normal  arrangement  in  LycopodiacecBy  and  the  difference 
between  that  genus  and  Flemingites  is  only  the  increased  number  of 
sporangia  on  each  scale. 

A  monstrosity  in  Equisetum  described  by  Milde,  and  an  interest- 
ing specimen  of  which  is  in  the  possession  of  Mr.  Clarke,  who  called 
my  attention  to  it,  deserves  to  be  noticed  here,  as  it  seems  to  me  to 
throw  light  on  these  fossil  cones.  Mr.  Clarke's  specimen  is  Equise- 
tum limosum.  It  has  the  annulus  at  the  base  of  the  spike  converted 
into  a  large-toothed  foliaccous  membrane,  and  some  of  the  teeth 
bear  one  or  two  sporangia  on  the  surface  near  the  apex.  The  spo- 
rangia are  exactly  like  those  on  the  scales  of  the  spike.  Milde 
describes  specimens  where  the  annulus   is  converted   into  a  true 
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sheath,  similar  to  those  on  the  stem  below.  It  would  appear,  from 
these  two  monstrosities,  that  the  annulus  and  peltate  scales  of  the 
spike  are  altered  sheaths — or,  that  is  to  saj,  leaves.  The  scales  sup- 
port numerous  sporangia  round  their  margin.  If  in  a  spike  the 
scales  were  to  assume  the  leaf  form,  and  to  bear  the  numerous  spo- 
rangia on  their  surface,  the  spike  or  cone  would  exhibit  an  arrange- 
ment similar  to  that  in  Flemingites. 

I  have  excluded  the  contents  of  the  sporangia  from  the  points  of 
similaritj  existing  between  Lepidosirobus  and  LycopodiacecB,  because 
these  exhibit  other  affinities.  The  sporangia  of  Lycopodiacece  con- 
tain a  fine  powder  composed  of  minute  free  bodies  which  ultimatclj 
produce  spermatozoids,  with  the  exception  of  Selaginellay  which 
has  two  kinds  of  sporangia — one  having  contents  similar  to  the 
other  genera  of  the  family,  and  the  other  containing  three  or  four 
true  spores,  called  oophoridia.  The  sporangium  of  Lepidosirobus 
Braumii,  on  the  other  hand,  is  filled  with  immense  numbers  of  true 
spores;  and  if  I  am  right  in  supposing  the  prominences  on  the  spo- 
rangia oi  Flemingites  as  produced  hy  spores,  it  agrees  with  Lepido' 
strobus  in  this  respect,  and  both  would  be,  as  regards  the  sporangia, 
allied  to  Isoetes,  But  there  exists  in  the  beautifully  silicificd  spe- 
cimen of  L,  Brownii  a  quantity  of  minute  gmoular  matter,  which  I 
am  inclined  to  consider  as  the  minute  spermatozoid-producing  bodies 
which  fill  the  sporangia  of  Lycopodium,  and  those  on  the  inner 
leaves  of  Isoetes,  but  which  are  found  in  the  same  sporangium  with 
the  true  spores  in  RhizocarpetB,  While,  then,  the  more  obvious 
characters  in  the  structure  of  tlie  cones  ally  these  two  genera  to 
Lycopodiac€€Bj  the  contents  of  the  sporangia  (a  characteristic  in 
regard  to  living  plants  considered  of  the  first  importance)  place 
them  nearer  to  Rhizocarpeee, 

Postscript. — Prof.  Balfour,  in  a  note  to  his  paper,  alludes  to  the 
discs  which  occur  in  the  *  Resiniferous  shale  '  from  the  Kiver  ^ler- 
sey,  on  the  north  side  of  Tasmania,  and  considers  that  they  are  pro- 
bably the  same  as  the  sporangia  of  Flemingites,  By  the  kindness  of 
Prof.  Church,  I  have  obtained  some  specimens  of  these  discs.  They 
exist  in  the  same  abundance  in  this  shale, —  forming  30  to  40  ])(t 
cent,  of  the  rock, — as  the  sporangia  of  Flemingites  do  in  some  coals 
and  shales  which  I  have  examined.  They  are  converted  into  a  hydro- 
carbon, into  the  composition  of  which,  however,  a  little  over  '>  j^.-r 
cent,  of  sulphur  enters.  To  this  singular  organic  mineral  Pmf, 
Church  has  given  the  name  of  Tasmanite.  (Phil.  Mag.  lMf)4, 
p.  465.)  The  discs  differ  from  the  sporangia  of  Flemingites  both  in 
structure  and  size.  Although  comj^osed  of  two  walls  which  are 
still  separable,  they  contain  nothing  in  their  interior,  so  that  tliuy 
appear  quite  homogeneous.  The  sporangia  of  Flemingites  have  a 
diameter  of  from  5  to  7  hundredths  of  an  inch,  while  the  discs  of 
Tasmanite  which  I  have  measured  vary  from  1^  to  2  hundredths  of 
an  inch. 

I  know  of  nothing  in  the  vegetable  kingdom  to  which  the  enormous 
abundance  of  these  organic  bodies  in  some  depo>its  can  be  com- 
pared,  except   the   so-called    *  sulphur-showers '  produced   by   the 
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shedding  of  the  pollen  in  extensive  pine-forests  in  Scotland  and 
Norway. 

EXPLANATION  OF  PLATE  XIL 

Ilgs.  A.  Flendngites  gracUU, — Specimen  natural  size.  1.  Ideal  longitudinal 
section  of  a  portion  of  a  cone.  2.  Ideal  transverse  section  of  the  quarter 
of  a  cone.  8.  A  single  scale,  showing  the'numher  and  arrangement  of  the 
sporangia — magnihed  five  times.  4.  The  upper  surface  of  a  sporan- 
gium. 5.  The  under  surface,  showing  the  tnradiate  ridge.  6.  Fragment 
of  a  sporangium,  exhibiting  the  prominences  on  its  surface.  7.  Section 
of  a  sporangium  through  the  ndge.  8.  Another  section,  figs.  4-8 
greatly  magnified.  9.  A  fragment  of  coal  almost  made  up  of  sporangia. 
lO.  Portion  of  a  Swiflaria,  with  a  considerable  quantity  of  sporangia 
covering  one  side  of  it. 

Figs.  B.  LepidastrobuB  JSrowmL — 1.  Longitudinal  section  of  the  npper  portion 
of  the  cone.  2.  Transverse  section  of  a  quarter  of  the  cone.  d.  Spo- 
ran^a.    From  the  specimens  in  the  collection  of  the  British  MuseuuL 

Figs.  C.  JLepidostrohus  omatus,—!.  Restored  section  of  two  sodes  and  a  spo- 
rangium (from  Hooker*s  Memoir,  pL  viiL  f.  11).  2.  Sporangia  (Joe, 
cit.fVl,  V.  f.  9). 

Fig.  D.  lAfcopodwrn  cemttum. — ^Transverse  section  of  the  cone. 


II.  On  some  supposed  Ice-scratches  ik  Debbtshibe. 

By  A.  H.  GBBEir,  MJL,  F.G.S. 

TN  the  number  of  the  Geological  Magazine  for  last  August,  in 
-*-  a  letter  from  Mr.  Mackintosh,  there  is  a  notice  of  some  markings, 
supposed  to  be  glacial,  on  a  rock  known  as  '  The  Bloody  Stone,' 
between  Cromford  and  Bonsall,  in  Derbyshire.  Mr.  Mackintosh's 
language  is  not  very  clear,  but  I  rather  gather  that  he  has  doubts 
whether  these  markings  were  really  made  by  ice :  nor  does  he  seem 
to  be  aware  of  the  great  interest  that  would  attach  to  the  discovery, 
if  it  could  bo  proved  beyond  question  that  we  have  here  a  ,'true  ice- 
marked  surface  of  rock.  It  is,  I  believe,  very  generally  the  case 
that  the  deposits  and,  so  to  speak,  footmarks  of  the  Glacial  epoch  are 
found  on  the  western  side  of  the  central  axis  of  the  north  of  England 
in  much  greater  force  than  on  the  eastern  side.  Thus  much  I  can 
say  from  personal  observation :  in  North  Staffordshire  and  Lancashire, 
boulder-clays  and  gravels  are  found  stretching  from  the  plains  far 
up  the  hill-sides,  and  erratic  blocks  lie  here  and  there  upon  the  moors 
to  a  height  of  1,400  •  feet  above  the  sea.  On  the  other  side  of  the  so- 
called  Pennine  Chain,  however,  the  case  is  widely  different:  through- 
out the  whole  of  North  Derbyshire  and  the  adjoining  uplands  of 
Yorkshire  there  is  nothing  that  can  be  safely  set  down  as  Drift,  and 
certainly  no  blocks  or  pebbles  of  foreign  rocks  over  the  country  to 
the  north  of  the  Wye.  The  valley  of  that  river  cuts  right  across 
the  Great  Saddle;  and  along  it,  and  to  the  south  of  it,  we  do  find 
stray  patches  of  clay  with  ice- scratched  boulders,  mostly  of  limestone, 
but  here  and  there  of  granite,  greenstone,  and  other  strangers,  which 
seem  to  have  found  their  way  from  the  west  along  this  sole  opening 
in  the  barrier  which  elsewhere  blocked  up  their  path.    *  The  Bloody 

*  Sir  H.  Do  la  Beche  gives  1,800  foot  as  the  limit  of  erratics :  I  here  speak  only 
of  what  I  have  seen  myself 
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Stone'  is  jast  a  cue  in  point,  lying  u  it  does  in  Ibe  raUej  of  the 
Derwent,  nbont  seren  mike  below  the  jnuction  of  the  Wye  wiih  that 
rirer.  I  wu,  Iberefore,  extremelT  gind  to  see  Mr.  Mackiotrnh's 
letter  just  in  time  to  paj  a  yuM  to  tbe  fpot,  tnd  I  shall  tell  u  care- 
fully as  I  can  what  I  there  saw,  in  hopes  that  more  experienced 
ice-men,  if  tfaej  cannot  go  to  see  fix'  ihemMlres,  maj  be  enabled  to 
decide  whether  we  can  fairly  refer  the  markings  in  qnestion  to  the 
action  of  ice. 

The  spot  is  easily  found.  A  bridle-road  kada  over  the  hills  from 
Cromforil  to  Bons^  and  following  this  we  reach  on  die  cre^i  of  the 
ascent,  just  below  where  tbe  word 'Rugs'  is  written  on  the  Ordnance 
Uap — a  boss  of  limestone  studded  with  dark-red  patches  whence  its 
name  of  '  The  Bloody  Stone.'  •  These  patches  are  of  chert,  polished 
down  to  a  smooth  surface  and  scored  oyer  with  grooves  and  scratches. 
At  first  sight  it  looks  as  if  ibe  limestone  was  covered  with  a  very 
thin  layer  of  chert,  which  has  here  and  tbere  been  worn  or  weathered 
off;  but  closer  examination  shows  us  that  each  patch  is  the  section 
of  a  chert-nodule  imbedded  in  tbe  rock,  the  upper  part  of  which  has 
been  ground  away  (see  fig.  3).     Fig.  I  is  a  ground-plan,  and  fig.  2 


a  section  of  tbe  rock,  both  on  s  true  scale.  Starting  at  the  highest 
point,  we  find  a  small  ledge  of  rock  (a)  jutting  up  from  the  lurf : 
the  northern  face  of  this,  which  dips  N.  19°  E.  at  35°,  is  scored  by 
deep  grooves  running  E.  19^  S. :  this  is  the  only  case  where  markings 
are  found  on  the  limetlone.  Next  we  come  to  a  boss  of  limestone  (ti), 
on  the  norih'western  face  of  which  are  chert-patches,  such  hs  have 
been  just  described,  polbhed  and  marked  by  grooves  running  S.  30°  E. 

*  Tbcae  patches  probsbtj  gave  the  name  originallj,  and  the  fact,  or  legend,  of  n 
man  having  been  thrown  fniin  his'hunie  and  killed  t.ire,  was  applied  or  invante  t  to 
•cnmnt  for  their  presence. 
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At  c  are  a  few  grooves  on  chert  runniDg  E.  19"  S.  The  chcii- 
patcbeB  at  d  and  e  arc  the  best  marked  of  all,  the  groorea  and 
scratches  being  verjr  regular  and  distinct,  in  a  direc^n  N.  30°  E. 
Fig.  3  is  a  slietch,  half  the  natural  sixe,  of  a  bit  of  the  rock  broken 
off  from  £.  :  tlie  side  turned  to  tho  light  is  beautifully  polished  aod 
grooved  ;  the  side  in  shadow  gives  a  section  at  right  angles  to  the 
polished  face,  and  shows  how  the  chert-nodule,  which  is  marked  hj 
the  darker  shading,  has  been  worn  down  and  polished.     Lastlj,  we 


Fio.  1.  PaAOUE^T  or  Bock,  obootid  ami  roumiED  bt  Ice 
have  the  largest  poliuhed  face,  ff,  dipping  E.  40°  N.  at  15°;  the 
grooves  and  scratches  run  E.  40°  S.,  and  are  crossed  at  a  by  a  set  of 
liner  markings,  running  over  a  highly  polished  face  of  chert  in  a 
direction  E.  40°  N.  In  the  section  the  dotted  part  is  limestone,  and 
sorao  chert- nodules  are  introduced,  which  in  the  interior  of  the  rock 
liave  their  usual  irregular  shape,  but  on  tho  surfaces  B  and  F  have 
liiLil  their  upper  fuccs  planed  down  and  scratched. 

Now,  it  seems  to  inc  that  these  markings  must  be  one  of  two 
things — cither  ice-scratches  or  '  slickenside.'  If  the  latter,  one  would 
cxjKct  the  markings  to  show  some  regularity  io  their  direction, 
which  they  do  not,  for  there  are  at  least  three  distinct  sets  of 
scratches :  nor  can  I  conceive  a  fault  or  fracture  running  through 
chcrt-nodulcs,  so  as  to  slice  them  in  two  and  then  polish  the  faces 
against  one  another. 

But  the  irregularity  of  direction,  on  the  other  hypothesis, 
may  be  easily  explained  by  supposing  different  masses  of  ice  at 
different  times  moving  in  different  dii'ections;  and  the  planing  down 
of  the  cheit-nodules  is  just  what  we  know  ice  will  do.  I  may  add, 
that  among  the  heaps  of  stones  gathered  from  the  fields,  and  in  tho 
wnlls,  a  little  higher  up  the  hill,  I  found  two  ice-scratched  bits  of 
Alountain  Limestone ;  two  blocks  of  quartz  rock,  one  angular,  the 
other  partly  rounded,  which  were  certainly  foreigners;  and  many 
rounded  lumps  of  two  varieties  of  greenstone,  one  of  which  was 
most  likely  toadstone,  but  the  other  was  unlike  any  toadstone  I  know 
of,  and  was,  I  strongly  suspect,  a  stranger. 

nr.  On  PnEOLAciAL  (?)  Drift  in  Qdeen's  ConNTY,  Ibelakd, 

By  Q.  lIssBT  K[»&HAH,  F.E.G.S.I. 

'  rriHK   Coal-measure  hills  that   form  the  outer   margin   of  the 

-*-      Castlecomer  table-land  are  generally  covered  with  local  drift; 

but  tho  drift  od  nearly  all  the   other  Coal-measure  hills  is  largely 
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composed  of  limestone,  even  on  the  top  of  hills  700  feet  high.  What 
ia  most  remarkahle,  however,  is  that  in  some  places  there  are  valleys 
and  plains  not  more  than  400  feet  ahove  the  sea  without  a  particle 
of  limestone-drift  on  them,  while  hills  in  their  vicinitv  are  covered 
with  it/* 

In  sinking  the  various  pits  in  the  Queen's  County  Collieries,  a 
Stratified  Drift  was  found  under  some  of  this  Boulder-clay,  When 
the  place  was  visited,  none  of  these  sections  could  be  examined  ;  but 
fortunately  a  record  of  each  was  kept  in  the  '  bore -books '  that  aro 
in  the  possession  of  the  different  agents  and  proprietors. 

This  paper  will  refer  princip^ly  to  the  drift  at  the  Newtown 
Colliery,  as  B.  B.  Edge,  Esq.,  of  Clonbrock  House,  has  kindly  given 
me  valuable  information  and  details  of  some  of  the  sections  there 
situated. 

Near  the  west  of  this  colliery,  a  pit  was  opened  through  55*92  feet 
of  drift,  the  details  of  which  are  copied  from  Mr.  Ahern's  '  bore- 
book,'  now  in  the  possession  of  Mr.  Edge. 

Section  No.  1. 

Foet. 

5.  Clay  with  boulders  of  limestone  .        .        .    Boulder  Drift  .    3*5*5 

4.  Sand  and  gravel 1  I  0*25 

3.  Book-  or  leaf-day,  calcareous       .        .        •  I  jv    /    •  /  tl^'a  J  "^'l^ 

2.  Strong  day  with  detached  pieces  of  coal       .  f  ^^^^««^  ^^P  •  1  OOO 

1.  Fine  sand J  UOO 

55-92 


In  a  pit  due  east  of  Newtown  Cross-roads,  three  feet  of  peat 
(^  which,  although  saturated  with  water,  would  blaze  like  a  candle 
when  placed  in  the  fire  *)  was  found  under  the  Boulder -drift,  Mr. 
Edge  gives  the  following  as  the  approximate  thickness  of  the  beds 
passed  through : — 

SEcnow  No.  2, 

Fwt. 

fiSo^day    :    :    :    :    ;    :}j?--»^«^i>i^    {J 

6.  Blue  day  with  limestone-boulders        .        .    Boulder  Drift    ,        .     (JO 


6.  Yine  sand 

4.  Gravel 

3.  Blue  clay     . 

2.  Peat  . 

1.  Whitish  clay 


Prefflacial  Drift 


10 
J> 
4 

0 

00 


Five  hundred  yards  north  of  Newtown  Cross-roads,  peat  was  also 
found :  here  it  was  under  about  54  feet  of  drift.  Of  this  place  Mr. 
Edge  says,  *Peat  was  found  embedded  in  the  shale  which  formed 
the  roof  of  the  coal.     It  was  about  2-5  feet  thick  ;  but  very  little 

*  St^e  EzplanatioD  of  Sheet  137  of  the  Map  of  the  Geological  Survey  of  Ireland,  p.  50. 
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attention  was  given  to  it  at  the  time.  The  coal  in  this  place  was 
18  yards  from  the  surface,  and  was  a  'standing  vein,*  having  been 
bent  upwards  by  the  great  Newtown  fault.' 

Of  a  pit  at  the  edge  of  the  Newtown  coal,  '  about  three  hundred 
yards  from  Lally's  Bridge  as  you  go  up  the  stream,*  Mr.  Eldge  gives 
the  following  particulars : — 


'Section  No.  3. 


Feet 

tSio^cW    :    :    :    :    :    :}^»^«-^^j«    -{1 

8.  Blue  clay  withl  imestone-boulders       .  Boulder  Drift    .        .    81 

?:i?icuj^''\    :    :    :    :    :} p-^iaaainnft    .{i 

96 

^In  No.  1,  large  pieces  of  round  timber,  about  5  inches  in  dia- 
meter, seemingly  birch  or  hazel,  were  embedded;  abo  what  seemed 
to  me  to  be  hazel-nuts.* 

The  Boulder-drift  hereabouts  is  unmistakeable,  containing  nu- 
merous polished  and  well-scratched  blocks  of  Limestone.  The 
\  Book-'  or  *  Leaf-clay '  mentioned  in  the  first  section,  is  clay  that 
was  deposited  in  fine  laminsB. 

From  the  foregoing  sections,  it  will  be  seen  that  at  the  Newtown 
Colliery  there  was  a  drift  Preglacial  in  relation  to  the  overlying 
Boulder-drift',  but  whether  it  existed  previous  to  all  the  Boulder- 
drift  in  its  neighbourhood,  it  is  impossible  to  say.  Unfortunately, 
the  men  that  opened  tliese  sections  were  only  interested  in  the  under- 
lying coal,  and  therefore  paid  little  attention  to  the  drift;  and  as 
now  all  the  coal  at  this  place  is  worked  out,  there  is  no  chance  of 
new  pits  being  opened;  but  that  interesting  results  may  yet  be 
gleaned  in  that  neighbourhood,  seems  likely  from  the  following  facts 
stated  by  Mr.  Edge  : — *  About  twelve  or  thirteen  years  since,  a 
branching  coral  and  shells  of  mollusca,  something  like  the  common 
cockle,  were  found  24  yards  deep  in  the  drift  close  upon  the  coal 
at  the  Newtown  Colliery ;  and  similar  shells  were  got  at  the 
edge  of  the  coal  in  the  Greneva  Colliery  under  6  feet  of  drift.*  The 
Geneva  Colliery  lies  a  little  SW.  of  the  Newtown  Colliery. 
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I.  Prof.  Suess  on  Cephalopoda  of  the  Genus 

ACANTHOTEUTHIS. 

T)ROF.  SUESS  has  prepared  for  publication  a  Memoir  on  the 
-^  fossil  Cephalopods  belonging  to  the  genus  Acantho  tenth  is  (B. 
Wagner).  A  fine  series  of  well-preserved  specimens  of  the  Acanth, 
hisinuata  (Brown),  obtained  from  the  schists  of  Raibl  in  Carinthia, 
has  enabled  him  to  determine  the  true  characters  of  the  genus. 
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M.  Saess  has  recognized  on  these  specimens,  the  head  with  the  man- 
dible,  the  arms  fomished  throughout  their  length  with  a  double  row  of 
hooks,  the  ink-bag,  the  dorsal  shield  and  phragmacone,  with  the  cham- 
bers, the  ligatarea,  traces  of  the  siphuncle,  and  here  and  there  some 
remains  of  the  mantle.  The  dorsal  shield,  hitherto  unknown  as  to 
its  form,  presents  two  concare  lobes  behind  the  hyperbolar  region. 
The  alveolus^  distinguished  bj  the  abnormal  striae  of  growth  lately 
noticed  by  Prof.  Huxley  as  probably  belonging  to  a  new  type  of 
Belemnites,  is  considered  by  Prof.  Suess  to  belong  to  the  genus 
AcanihoUuikis^—VlHstUut,  5th  July,  1865 J.  M. 


IL  Prof.  Unger  on  the  Fossil  Plants  of  Hl^gart. 

T)ROF.  UNGEIR  has  presented  to  the  Academy  of  Sciences  of 
-^  Vienna  a  Memoir  on  the  Fossil  Plants  of  Hungary  and  Transyl- 
Tania,  in  which  he  treats  specially  of  those  found  by  M.  Star  in  the 
Upper  Cretaceous  Deposits  of  Deva,  Transylvania.  All  the  specimens 
are  well  preserved,  so  that  they  can  be  recognized  with  certainty 
as  belonging  to  genera  allied  to  those  of  the  present  day ;  a  fact  of 
much  importance  in  the  determination  of  the  Dicotyledonous  plants 
of  the  Cretaceous  period.— Z'/iu<i/if^  12th  July,  1865 — J.  M. 


in.  On  the  Group  of  Feldspars.    By  M.  Tschermak. 

T£[£S£  minerals,  abundantly  distributed  in  certain  rocks  of  the 
globe,  are  interesting  to  the  chemist,  mineralogist,  and  geo- 
logist, and  have  been  the  subject  of  numerous  memoirs.  The 
continued  chemical  researches  on  tliese  minerals  have  increased 
their  complication — substances  identical  by  their  physical  characters 
being  often  found  chemically  very  different  ;  some  not  assuming  a 
definite  chai-acter,  others  inconsistent  with  a  systematic  classifica- 
tion—more especially  the  feldspars,  containing  both  soda  and  lime. 
According  to  the  opinion  more  than  once  advanced,  the  feldspars 
could  only  be  mixtures  of  isomorphous  combinations.  M.  Tscher- 
mak considers  that  in  reality  all  the  feldspars  are  only  mixtures  of 
three  substances,  which  exist  in  nearly  a  pure  state  in  adularia, 
albite,  and  anorthite. 

The  potash-feldspars,  comprised  generally  under  the  name  of 
orthoclase^  are  regular  mechanical  combinations  of  orthoclase  and 
albite,  which,  however,  are  not  isomorphous,  orthoclase  crystallizing 
in  the  monoclinic  and  albite  in  the  triclinic  system.  The  constant 
combination  of  particles  of  albite  gives  rise  to  forms  of  dimensions 
similar  to  those  of  adularia ;  and  thus  the  accession  of  the  albite, 
although  not  isomorphous  in  itself,  only  modifies  very  slightly  the 

form  of  orthoclase. 

All  the  other  feldspars  are  isomorphous  mixtures  of  albite  and 
anorthite,  to  which,  in  certain  cases,  orthoclase  is  added  in  small 
quantities. 

*  See  Gkol.  Mao.,  Feb.  1865,  p.  G7. 
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Tho  minerals  distinguished  specificallj  under  the  names  of  labra- 
dorite,  andesine,  and  oligoclase,  are  in  reality  only  terms  of  a  con- 
tinuous series.  Those  to  which  wo  cannot  assign  a  place  in  the 
system  are  only  intermediate  terms  of  this  series,  which,  up  to  the 
present  time,  have  not  been  studied  in  detaiL  Two  rather  rare 
minerals — namely,  Hyalophane,  which  contains  barytes^  and  Dan- 
burite,  in  which  boracie  acid  has  replaced  the  alumina— range  them- 
selves equally  in  the  group  of  feldspars. 

The  isomorphous  mixtures  of  orthoclase  and  albito,  and  that  more 
complete  of  albite,  anorthite,  and  danburite,  as  well  as  that  between 
orthoclase  and  borytifcrous  feldspar,  have  the  atomic  constitution 
shown  in  the  following  table  :— 

f^IIEMlCAL  nnrvTOAT    PORVITTJB.  MDCrURBB  OF 

COMHINATIONS.  UIUOIIOAL  IfORMULB.  SMPLB  COMBINATIOK8. 

Anorthito  Ca«  Al«  AP  Si*  0"  1  OligtKilaae,    iVndesine,  Lahrado- 

Albite  Na*  Al»  Si»  Si*  0»«  J      rite,  &c. 

Adularia  K^   AP  Si*  Si*  Oi«...Orthoclaae,  Sanidine,  &c. 

Feldspar  (barytic)  lia«  AP  Si«  Si*  O*'  1  „    ,     ,  _ 

Danbiirite  Ca«  B«    b«  Si*  0"  J  ^^^^^P*^®' 

Perhaps  it  would  be  convenient  to  admit  for  the  feldspars  of 
ordinary  composition  only  three  genera,  that  could  be  subdivided 
according  to  the  proportions  in  which  the  normal  species  are  found 
mixed  in  them. — JOItistituty  June  1865. — J.  M. 


rV.  On  Considerable  Deposits  of  PnosPHATE  of  Lime  at 
Caceres,  Kstremadura.    By  M.  R.  de  Luna. 

rpIIESE  deposits  are  very  extensive,  and  occur  on  the  line  of  rail- 
-*-  way  from  Estremadura  to  Portugal.  The  means  of  transport 
aro  very  costly  in  comparison  to  that  of  similar  deposits.  The 
phosphate  of  lime  attains  a  maximum  of  85  per  cent,  in  the  for- 
mation of  Montanches,  six  leagues  from  Caceres  and  eight  leagues 
from  Logrosaii,  and  the  minimum  is  about  50  per  cent.     M.  Luna 

•  ••• 

has  also  noticed  a  deposit  containing  72  per  cent,  of  Ca^P,  extending 
over  four  square  kilometres,  about  half  an  hour's  journey  from 
Caceres. 

The  last  mines  discovered  at  Montanches  are  as  rich  as  those  of 
Logro3an.  The  phosphate  is  found  in  the  cretaceous  strata,  and  in 
great  abundance  in  tlie  silicious  bed ;  it  presents  a  fibrous  texture, 
and  as  the  formations  do  not  contain  carbonate  of  lime,  it  is  more 
readily  attacked  by  sulphuric  acid. 

FhoBphato  of  CaciTeg.  Maximnin.         Minimum. 


Itosiduc  insoluble  in  nitric  acid 
"Water         .... 
Tril)a8ic  phosphate  of  lime  . 
Oxide  of  iron,  &c.  &c.,  and  loss 

Montanches. 

Tribnsic  phoyphate 
CnrbonaU?  of  lime 
Oxiilo  of  iron — silica   . 
Water         .... 


47-02  21-05 

3-00  l-a3 

7i>10  5010 

3-85  1-55 


mm 

10-.T5 
2-40 
2-22 
Comptes  Rendtfs, — J.  M. 
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V.  Ok  the  Physical  History  of  Meteorites. 

Bjr  H.  C.  SoRBT,  F.EJS. 

THOUGH  I  am  most  willing  to  admit  that  much  remains  to  be 
learned  before  we  can  look  upon  the  following  theory  as  any- 
thing more  than  provisional^  yet  at  all  events  it  serves  to  unite  a 
great  namber  of  facts,  and  is  not  opposed  to  any  with  which  I  am 
now  acquainted.  I  shall  describe  the  facts  and  discuss  the  objections 
to  this  and  other  theories  in  a  communication  to  the  Royal  Society. 
As  shown  in  my  paper  in  the  '  Proceedings  of  the  Royal  Society/ 
(xiiL  333),  there  is  good  proof  of  the  material  of  meteorites  having 
been  to  some  extent  fused,  and  in  the  state  of  minute  detached  par^ 
tides.  I  had  also  met  with  facts  which  seemed  to  show  that  some 
portions  had  condensed  from  a  state  of  vapour ;  and  I  expected  that 
it  would  be  requisite  to  adopt  a  modified  nebular  hypothesis,  but 
hesitated  until  I  had  obtained  more  satisfactory  evidence.  The 
character  of  the  constituent  particles  of  meteorites  and  their  general 
microscopical  structure  differ  so  much  from  what  is  seen  in  terres- 
trial volcanic  rocks,  that  it  appears  to  me  extremely  improbable  that 
they  were  ever  portions  of  the  moon,  or  of  a  planet,  which  differed 
from  a  large  meteorite  in  having  been  the  seat  of  a  more  or  less 
modified  volcanic  action.  A  most  careful  study  of  their  microsco- 
pical structure  leads  me  to  conclude  that  their  constituents  were 
originally  at  such  a  high  temperature  that  they  were  in  a  state  of 
vapour,  like  that  in  which  many  now  occur  in  the  atmosphere  of  the 
sun,  as  proved  by  the  black  lines  in  the  solar  spectrum.  On  cool- 
ing, this  vapour  condensed  into  a  sort  of  cometary  cloud,  formed  of 
small  crystals  and  minute  drops  of  melted  stony  matter,  which 
afterwards  became  more  or  less  de vitrified  and  crystalline.  This 
cloud  was  in  a  state  of  great  commotion,  and  the  particles  moving 
with  great  velocity  were  often  broken  by  collision.  After  col- 
lecting together  to  form  larger  masses,  heat,  generated  by  mutual 
impact,  or  that  existing  in  other  parts  of  space  through  which  they 
moved,  gave  rise  to  a  variable  amount  of  mctamorphism.  In  some 
few  cases,  when  the  whole  mass  was  fused,  all  evidence  of  a  previous 
history  has  been  obliterated ;  and  on  solidification  a  structure  has 
been  produced  quite  similar  to  that  of  terrestrial  volcanic  rocks. 
Such  metamorphosed  or  fused  masses  were  sometimes  more  or  less 
completely  broken  up  by  violent  collision,  and  the  fragments  again 
collected  together  and  solidified.  Whilst  these  changes  were  taking 
place,  various  metallic  compounds  of  iron  were  so  introduced  as  to 
indicate  that  they  still  existed  in  free  space  in  the  shape  of  vapour, 
and  condensed  amongst  the  previously  formed  particles  of  the  meteo- 
rites. At  all  events,  the  relative  amount  of  the  metallic  consti- 
tuents appears  to  have  increased  with  the  lapse  of  time,  and  they 
often  crystallized  under  conditions  differing  entirely  from  those 
which  occurred  when  mixed  metallic  and  stony  materials  were 
metamorphosed,  or  solidified  from  a  state  of  igneous  fusion  in  such 
small  masses  that  the  force  of  gravitation  was  too  weak  to  separate 
the  constituents,  although  they  differ  so  much  in  specific  gravity. 
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(Report  of  Brit  Assoc.  1864.)  Possibly,  however,  some  meteoric 
irons  have  been  produced  in  this  manner  by  the  occurrence  of  such 
a  separation.  The  hydro-carbons  with  which  some  few  meteorites 
are  impregnated,  may  have  condensed  from  a  state  of  vapour  at  a 
relatively  late  period. 

I  therefore  conclude  provisionally  that  meteorites  are  records  of 
the  existence  in  planetary  space  of  physical  conditions  more  or  less 
similar  to  those  now  confined  to  the  immediate  neighbourhood  of 
the  sun,  at  a  period  indefinitely  more  remote  than  that  of  the  occur- 
rence of  any  of  the  facts  revealed  to  us  by  the  study  of  Geolc^j 
— at  a  period  which  might,  in  fact,  be  called  pre^terresiriaL 

Bboomfield,  Sheffield:  July  1865. 


VI.  On  the  Microscopical  Structure  op  Mount  Sorrel  Stenite, 

ARTIFICIALLY   PUSED,    AND    COOLED   SLOWLY.      By    H.   C.    SORBY, 

F.R.S.,  F.G.S.,  &c.,  of  Sheffield.  (Proceedings  of  the  Geo- 
logical and  Polytechnic  Society  of  the  West  Biding  of  Yorkshire, 
1863-64,  pp.  301-304.) 

"TV/TR.  SORBY  thus  describes  the  Syenite  of  Mount  Sorrel: — 
JjLL  <  'p]^Q  yqq\^  operated  on  is  a  mixture  of  reddish  felspar,  clear 
green  hornblende,  and  quartz,  along  with  some  opaque  minerals, 
evidently  in  a  greatly  altered  state,  perhaps  originally  pyrites  or 
magnetic  oxide  of  iron.  The  felspar  is  in  very  distinct  crystals, 
but  has  often  caught  up  much  hornblende ;  and  the  quartz  fills  up 
the  spaces  between  the  other  minerals,  or  is  curiously  crystallized 
along  with  the  felspar,  so  as  to  form  a  microscopic  '^  graphic  granite," 
or  '*  hebraic  felspar ;''  and  it  is  especially  important  to  bear  in  miud, 
that  the  quartz  contains  very  msmy  Jiuid' cavities,  nearly  filled  with 
water,  as  described  in  my  paper  in  the  Quart.  Journ.  of  the  Geolo- 
gical Society  (vol.  xiv.  p.  453) ;  and,  in  accordance  with  the  prin- 
ciples therein  explained,  they  indicate  that  the  rock  was  consolidated 
under  a  very  great  pressure.'  These /luid-cavities,  he  adds,  *  show 
the  spontaneous  movements  of  the  bubbles  which  they  contain 
better  than  those  I  have  seen  in  any  other  rock.* 

Of  this  Mount  Sorrel  Syenite,  Mr.  J.  G.  Marshall,  F.G.S.,  melted 
large  quantities,  allowing  it  to  cool  very  slowly;  and  of  this  material 
Mr.  Sorby  examined  microscopically  thin  slices,  comparing  its 
structure  with  that  of  various  kinds  of  igneous  rocks  in  their  natural 
state,  and  after  having  been  fused  and  slowly  cooled.  After 
detailing  the  characters  observed  in  the  artificial  rock,  Mr.  Sorby 
remarks  that,  as  the  hornblende  melted  more  easily  than  the  quartz 
and  felspar,  and  as  a  portion  of  the  mineral  rose  upwards,  the  whole 
was  not  thoroughly  incorporated.  Nevertheless  this  circumstance 
is  not,  he  says,  enough  to  account  for  the  difference  between  the 
original  and  the  fused  rock,  as  seen  also  in  the  experiments  of  M.  De- 
Icssc ;  but  '  an  explanation  must  be  sought  for  in  the  very  different 
circumstances  under  which  they  were  formed.' 

The  fused  and  cooled  mass  is  quite  unlike  syenite  or  granite,  but 
has  a  resemblance  to  some  of  the  stony  masses  obtained  by  fusing 
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basalt  and  basaltic  lavas.  *  The  presence  of  water,  an  intense  pres- 
sure, and  a  far  more  gradual  cooling,  all  of  which  we  are  unable  to 
imitate  successfully,  probably  suffice  to  explain  the  total  difference 
in  the  structure  of  the  natural  and  the  artificial  products.  At  the 
same  time,*  adds  Mr.  Sorby,  <  the  making  of  such  experiments,  and 
the  microscopical  examination  of  the  resulting  masses,  are  likely  to 
lead  to  a  far  better  knowledge  of  igneous  rocks  than  we  at  present 
possess.' — T.  R.  J. 


L  Manual  ok  Geology.  By  the  Rer.  S.  Haughton,  M.D.,  F.R.S., 
&c.  London  :  Longmans,  Green,  and  Co.  1866.  8vo.,  pp.  360. 
TN  1862,  Prof.  Haughton  had  a  reporter  to  take  down  a  literal 
-^  and  verbatim  report  of  a  course  of  lectures  on  Geology,  and 
these  he  now  without  alteration  or  emendation,  publishes  as  a  Manual 
of  Geology.  Has  the  science  been  standing  still  during  tliat  period? 
Was  there  nothing  to  add  or  to  alter  in  1865,  to  the  prelections  of 
1862  ?  But,  granting  that  by  some  mysterious  second-eight  the  Pro- 
fessor did  foresee  the  recent  discoveries — that  he  conjured  up  the 
strange  spectre  of  the  Archasopteryx,  and  clearly  saw  the  Lauren tian 
Eozoon,  we  scarcely  think  that  the  very  words  of  a  lecture  to  a 
class  are  likely  to  be  the  best  for  a  manual  for  the  student's  private 
study.  The  hasty  composition,  the  vague  statements,  and  the  rough- 
and-ready  illustrations  which  necessarily  belong  to  the  extempore 
discourse,  are  too  apparent  in  every  page  of  this  volume.  And  we 
cannot  divine  what  the  dissertation  on  the  structure  of  honrycomb, 
with  the  history  of  the  various  opinions  relative  thereto  from 
Pappus  downwards  to  Haughton,  has  to  do  with  an  expohitiou  of 
Geology.  It  would  be  unfair,  however,  to  the  learned  author,  were 
we  not  to  add,  that  the  student  of  Geology  will  find  many  things 
worth  his  careful  attention  in  this  volume.  For  instance,  many  will 
prize  the  volume  because  it  contains  a  reprint  of  Prof.  Haugh tun's 
translation  of  Durocher's  important  essay  on  Comparative  IVtro- 
logy.  Our  great  regret,  however,  is,  that  Prof.  Haughton,  instead 
of  producing  a  really  valuable  manual,  in  which  he  could  have 
incorporated  many  of  his  original  and  useful  observations  and  gene- 
ralizations— a  work  that  would  be  deserving  a  place  alongside  of  the 
admirable  volumes  of  Prof.  Green  on  the  Protozoa  and  CtL'lentonita 
in  the  same  series— has  satisfied  himself  with  sending  to  the  press 
the  reporter*8  version  of  his  extempore  lectures. 

IL  IcE-CAVES  OF  France  and  S^vitzerland.  A  Narrative  of 
Subterranean  Exploration.  By  the  Rev.  G.  F.  Browne,  M.A. 
London  :   Ix)ngmans,  Green,  and  Co.     1865.     Pp.  315. 

rpHE  desire  for  novel  adventure  which  urges  the  members  of  the 
-■-  Alpine  Club  up  the  sides  of  virgin  niountjiins,  has  led  Mr. 
Browne  to  acquaint  himself  with  eternal  ice  in  the  dark  recesses 
of  natural  Glacicires,  where  more  gains  to  science  may  be  expected, 
and  less  danger  to  limb  demanded.     Very  little  was  known  about 
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ice-«AT€s.  except  xhrnt  tbej  did  ezut.  The  little  iliaft 
kzL'Zwz  Mr.  Browce  nude  kioueif  acqiuinted  with,  and  thea  aet  oat 
oc  LU  i«:<iir  of  ezaminAtioQ  of  swelre  gUcieret,  the  locmlities  of  whidi 
he  LAii  sueeeeded  in  dLscoTeriiig.  The  general  reader  will  find  his 
xiAr7&r>e  full  of  intereiftiDg  adTentnre.  and  lirely  deicriptioQ  of  the 
scc^«»  throagh  whieh  he  paMed,  m§  well  as  of  -the  wonders  he  foood 
in  ihe  caTe«.  For  the  man  of  science  thej  contain  manj  interesting 
f±cii  ar.'i  paxzlicg  phenomena  which  ma$t  jet  rest  some  time  before 
ihcrT  citr.  b-r  thoroaghlj  on^ierrtood  and  expounded. 

L  e-o^Tcr^  occar  at  depths  varying  from  50  to  200  feet  below  the 
i^zzACc  <t  the  earth,  unconnected  with  glaciers  or  snow^monn tains, 
ar.-i  in  latitode:?  and  at  altitudes  where  ice  would  not  under  ordinary 
c:rocms:az:c«4  be  supposed  u>  exist.  They  are  employed,  when  the 
ar::zoi:d  stores  of  ice  are  exhausted,  to  supply  this  now  almost 
necessary  luxury.  The  ice  is  sometimes  opaque,  but  frequently 
f-^nVctly  clear  and  transparent,  and  often  formed  into  masses  of 
tLc  =1-  «t  Nrautiful  or  the  mo^t  gTx>te:sque  forms.  We  do  not  wonder 
t'nik:  Mr.  Browne,  even  with  benumbed  fingers  and  wet  feet,  crawl- 
ir.  J  on  aJi-tuur^  on  slippery  ice,  gets  occasionally  into  raptures  with 
tL>:  ^o.-i'Irous  scene  suddenly  reTesled  to  his  view  by  the  light  of 
his  I'Tcb. 

1  h^  great  difficulty  with  regard  to  these  ice-cares  or  glaci^res,  is 
to  Account  for  their  existence.  Our  antLor,  after  recounting  the 
FiUTG*  n.u5 — many  of  them  most  absurd — ^theories  which  have  been 
c^ered  in  explanation,  gives  one  which  to  our  mind  is  as  unsatisfac- 
Vjtv  as  any  of  the  resL  It  is,  as  he  tells  us.  that  of  Deluce's,  but 
arrived  at  by  Mmself  independently.  He  thus  states  it:-—*  The 
heavy  cold  air  of  winter  »inks  down  into  the  glacier^s,  and  the 
lighter  warm  air  of  summer  cannot  on  ordinary  principles  of  gravi- 
tation dislodge  it,  so  that  heat  is  very  slowly  spresd  in  the  caves; 
acd  even  when  some  amount  of  heat  does  reach  the  ice,  the  latter 
nielt<  but  slowly,  for  ice  absorbs  60^  C.  of  heat  in  melting;  and  thus, 
when  ice  is  ouce  ftirmed,  it  becomes  a  material  guarantee  for  the 
permanence  of  ice  in  the  cave.'  We  doubt  if  the  air  is  so  stable  a 
body  as  this  theory  demands.  Its  power  of  conducting  heat  is  also 
con>iderable.  It  is  true  that  the  air  is  always  cold  in  the  caves;  but 
tliis  is  easily  explained  by  the  generally  wet  surface  of  the  ice,  which 
ill  niching  absorbs  so  much  heat.  May  not  the  earth  rather  than 
the  uir  be  the  cause  of  the  ice  in  the  caves?  There  are  different 
temperature-layers  iu  the  earth's  crust,  as  they  are  affected  by  ex- 
ternal heat.  First,  there  is  the  thin  surface-layer,  affected  by  the 
vaiyiiig  temperature  of  day  and  night.  Then  there  is  the  season- 
teni})eraturc  plane,  varying  with  the  uniformity  of  the  seasons  and 
the  eonductiiig  power  of  the  materials  of  the  crust,  being  at  the 
Krjuator  only  a  foot  IjcIow  the  surface,  in  the  Arctic  regions  from 
.')  to  12,  >ihile  iu  the  Temperate  Zone  it  is  oO  or  60  feet.  Then 
there  is  the  layer  of  climate  temperature,  where  the  summer's  heat 
and  the  winter's  cold  are  alike  unfelt :  in  the  Temperate  Zone  this 
varie.-,  from  200  to  400  feet,  and  in  the  Arctic  regions  from  8  or  10 
to  90    Below  this  we  have  a  plane  of  terrestrial  temperature  beyond 
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the  reach  of  external  influences.  It  would  be  interesting  to  know 
the  relation  of  the  ice-caves  to  their  different  planes  of  temperature. 
If  thej  occur  in  regions  where  the  winter  is  long  or  verj  severe, 
and  the  samnier  short  or  very  mild,  and  at  such  a  distance  from 
the  surfiMW  that  seasonal  changes  do  not  affect  them,  then  it  is  quite 
easj  to  understand  how  ice  would  be  found  in  them.  It  would  be 
well  if  explorers  would  direct  their  attention  a  little  to  this  matter. 

The  prismatic  structure  of  the  ice,  so  common  in  the  glaci^res,  is 
another  interesting  subject  of  enquiry.  The  Frenchman's  sugges- 
tion at  Bath,  that  it  might  be  something  akin  to  the  rbomboidal 
form  assumed  by  dried  mud,  we  believe  not  to  be  far  from  the  mark. 
But  whether  the  desiccation  results  from  heat  or  great  cold,  w  e 
cannot  determine.  We  would  associate  with  these  other  phenomena 
hairing,  as  we  believe,  a  similar  origin — as,  for  instance,  the  columnar 
structure  in  basalt,  which  has  nothing  whatever  of  a  crystalline 
structure  in  it.  It  is  curious  to  observe  that  basaltic  prisms  occur 
in  exactly  the  same  relation  to  the  altered  substance  as  do  the  prisms 
of  ice — that  is  to  say,  in  beds  extending  from  the  one  surface  to 
the  other,  and  in  cylindrical  columns  radiating  from  the  centre  to 
the  circumference.  The  same  cause  produces  the  columns  in  wheaten 
starch.  The  walls  of  the  vitrified  forts  in  Scotland  often  exhibit 
beautiful  specimens  of  the  same  structure  in  places  where  they  have 
been  subjected  to  great  heat,  though  not  sufficient  to  produce  vitri- 
fication. We  have  also  seen  very  beautiful  and  remarkably  regular 
pentagonal  and  hexagonal  columns  produced  in  the  brick  floor  of  a 
baker's  oven  which  had  been  long  in  use,  and  consequently  sub- 
jected to  frequent  and  considerable  changes  of  temperature,  though 
never  sufficient  to  produce  fusion.  And  we  have  often  gathered 
good  examples  of  hexagonal  columns  from  the  exposed  bituminos 
shale-beds  at  Wardie,  near  Edinburgh. 


HI.  Anales  del  Museo  Pi^blico  de  Buenos  Aires,  para  dar 

A  OONOCER   LOS   ObJETOS    DE    LA   HiSTORIA   NATURAL   NUEVOS  6 
POCO    CONOCTDOS    CON8ERVADOS   EN   E8TE   ESTABLECIMENTO.      Por 

German  Burmeister,  M.D.,  Ph.D.     Buenos  Aires,  I860.     (4to., 
pp.  85,  with  six  Plates.) 

THE  illustration,  by  Burmeister,  of  the  cranial  and  of  those 
dental  characters  of  the  Macrauchenia  patachonicha  not  pre- 
viously known,  renders  both  interesting  and  instructive  a  retrospect 
of  the  steps  by  which  a  knowledge  of  this  remarkable  and  anomalous 
extinct  form  of  hoofed  quadrupeds  has  been  acquired. 

In  1836,  the  fossils  brought  home  by  Darwin  from  South  America, 
in  H.M.S.  Beagle,  were  submitted  to  Owen  for  determination  and 
description.  They  were  numerous,  mostly  fragmentary,  and  from 
among  them  were  selected  certain  limb-bunes  and  vertebrae,  which 
were  associated  together  as  belonging  to  the  same  animal,  and  re- 
ferred to  a  new  genus  and  species,  for  which  the  name  Macravchejiia 
patachonicha  was  proposed.  Of  the  zoological  position  and  affinities 
of  this  animal,  Owen  states — *In  the  Uncrulate  series  there  are  but 
two  known  genera—  the  Rhinoceros  and  Palaoiherium — which,  like 
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the  quadruped  in  question,  have  only  three  toes  on  the  hind-foot 
Again,  in  referring  the  Macrauehenia  to  the  tridactyle  family  of 
Pachyderms,  we  find  towards  the  close  of  our  analysis,  and  by  a 
detailed  comparison  of  individual  bones,  that  the  Macrauehenia  has 
the  closest  affinity  to  the  PaltFotherium.*  ^  But  the  degree  of  con- 
fluence of  the  radius  with  the  ulna,  and  of  the  tibia  with  the  fibula, 
indicated  a  closer  resemblance  than  in  Palteotkerium  to  the  ruminant 
state  of  those  bones  ;  and,  guided  by  such  indications,  it  seems  that 
although  certain  fossil  neck-vertebrae  closely  repeated,  on  a  large 
scale,  characters  which  Owen  had  discovered  to  be  peculiaf  to  the 
small  South  American  Camelidm^  he  did  not  hesitate  to  associate 
those  fossil  vertebrse  with  his  new  three-toed  pachyderm.  It  is  to 
be  remembered  that  at  this  period  (I83t)  the  reform  of  the  Cuvierian 
distribution  of  hoofed  mammals  hsd  not  been  established;  they  were 
still  either  '  Pachyderms '  or  ^  Ruminants.'  In  pointing  out  how 
the  new  three-toed  Pachyderm  showed  alliance  to  the  Ruminant, 
Owen  recalls  'in  how  many  particulars  the  CameUthe,  without 
losing  the  essential  characters  of  Buminantia,  manifested  a  tendency 
to  the  Pachydermatous  type,  and  the  evidence  which  the  lost 
genera  Macrauehenia  and  Anoplotherium  bear  to  a  reciprocal  transi- 
tion from  the  Pachyderms  to  the  Ruminants. f 

The  position  and  essential  affinity  of  Macrauehenia  are,  however, 
definitely  stated,  and  it3  remoter  alliances  as  a  three-toed  Pachyderm 
are  indicated.  In  1840,  Owen  abandoned  the  Cuvierian  classification 
of  Ungiilata,  and  in  his  '  Odontography'  divides  them  (p.  623)  into 
*isodactyle,'  '  anisodactyle,'  and  'proboscidian'  groups.  He  had 
found  in  the  British  Museum  a  fossil  lower  jaw  with  the  molar 
series,  from  South  America;  and,  firm  in  his  convictions  of  the 
essential  affinity  oi  Macrauehenia  to  Palaotheriunif  he  does  not  hesi- 
tate to  reft-r  the  specimen  to  his  new  genus.  In  Plate  136,  fig.  7, 
the  teeth  are  figured  as  *  molars  of  the  lower  jaw  of  the  Macrauche^ 
nia  patachonicha.^  (^  Odontography,'  4to.,  Description  of  the  Plates, 
p.  33.)  In  the  description  of  this  specimen — ^\2\9^  Macrauehenia^ 
comes  between  *  Palceotherium '  and  *  Tapirus '  in  the  chapter 
*  Anisodactyle  Pachyderms '  (p.  572). 

In  1846,  Owen  made  known  anew  pattern  of  grinding  surface  of 
upper  molar  teeth,  combining  the  main  characters  of  that  in  Bhi- 
tioceros  and  Palcpotherium  with  an  unusual  number  of  detached 
rincrs  or  islands  of  enamel.  This  pattern  was  exhibited  by  certain 
fossil  teeth  from  South  America,  and  on  them  was  based  the  genus 
Nesodon,  (*  Beports  of  British  Association,'  *  Sections,'  1846,  p.  GS.) 
In  1847,  in  the 'Chissification  of  C^7i^//ato '  (Quart.  Journ.  Geol. 
Soc,  vol.  iv.),  Owen,  substituting  the  more  classical  terms  Arfio- 
dactyla  aiid  Perissodactt/la  for  those  used  in  the  '  Odontograpliy,' 
places  Macrauehenia  in  the  series  Perissodactylay  with  the  following 
association:  *  Tapirus^  Macrauehenia^  Nesodon^  (p.  139).  In  the 
Memoir  on  the  latter  genus  ('Phil.  Transactions,'  1863),  its  affinity 
to  Macrauehenia  is  more  fully  elucidated,  and  it  is  remarked  that 

♦  Zoology  of  the  Voyage  of  the  Beai^e— Fossil  Mammalia.    4to.,  p.  64. 
Ibid.,  p.  66. 
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*  the  interval  between  Toxodon  and  Macrauchenia  is  partly  filled  by 
the  newly-discovered  Nesodon  (p.  2^9).  Seldom  has  the  opinion 
of  a  PaliBontologist  on  the  zoological  position  of  his  subject  been 
more  definitely  or  more  repeatedly  enunciated  than  Prof.  Owen's 
in  reference  to  his  Macrauchenia,  Tlie  perversity  with  which  some 
would  exclude  every  statement  save  the  *  indication  of  alliance  to 
Camelida  given  by  the  cervical  vertebrae/  is  discreditable.  Let 
anyone,  for. example,  with  the  '  Quarterly  Journal  of  the  Geolo- 
gical Society/  vol.  iv.,  1848,  open  before  him,  at  p.  139,  read  the  fol- 
lowing passage  from  the  '  Zoologie '  of  Castelnau's  *  Travels  in  South 
America : ' — 

'  Genre  Macrauchenia. — C'^taient  des  Pachydermes  herbivores, 
des  Ongul6s  perissodactyles  ;  et  malgr6  la  ressemblance  que  la  lon- 

fueur  de  leur  cou  peut  leur  faire  supposer  avec  les  Chameaux  et  les 
flamas,  ils  appartiennent  bien  au  mSme  ordre  naturel  quo  les  £qui- 
d^  les  Bhinoc^rid^Sy  les  Tapirid^  les  Pal^oth^rid^s,  et  les 
Hyracid^s/ 

M.  Paul  Gervais,  in  penning  the  above,  desired  it  to  be  supposed 
that  Macrauchenia  had  previously  been  unnaturally  introduced,  like 
a  *  supposititious '  child,  into  the  Artiodactyle  group,  along  with  the 
Camel-tribe,  and  that  its  position  was  rectified  by  the  additional 
evidence  which  he  was  enabled  to  adduce  from  the  fossils  confided 
to  him  by  Count  Castelnau.  Reference  to  the  '  Zoologie '  of  Castel- 
nau's Expedition,  'Anatomic,'  4to.,  p.  36,  shows  that  these  addi- 
tions consist  of  the  '  carpus,'  with  the  '  lower  articular  surfaces  of 
the  radius   and   ulna.'     The   figures  of  the  '  femur,'   '  tibia,'  and 

*  astragalus,'  are  copied  from  the  *  Fossil  Mammalia '  of  the  Beagle. 
The  evidence  which  had  been  given  of  the  mandibular  dentition  he 
seems  to  be  unacquainted  with. 

M.  Gervais  further  writes — *Les  vert^bres  cervicales  des  Ma- 
crauch^nes  sont  allong^es,  et  rappellent  celles  des  Llamas  et  des 
Chameaux ;  mais  on  doit  remarquer  qu'elles  ont,  comme  celles  des 
Rhinoceros  et  des  Tapirs,  les  deux  faces  do  leurs  corps  pres(}uo 
planes,  et  non  fortement  convexo-concaves,  comme  celles  des  Came- 
lid^  ou  memos  des  Chevaux.'  (Tom.  cit.)  This  excursion  into 
comparative  Osteology  is  not  happy.  The  anterior  convexity  and 
posterior  concavity  of  the  articular  surfaces  of  the  bodies  of  the  3-7 
cervical  vertebraB  and  anterior  dorsals  of  all  Rhinoceroses  and  Tapirs 
is  an  elementary  fact :  the  exceptional  character  of  the  almost 
flatness  of  those  surfaces  in  Auchenia  among  Ruminants  might  par- 
donably be  unknown  to  M.  Gervais,  nor  does  one  look  for  any 
discussion  of  the  minuter  characters  of  arterial  foramina,  &c. 

This,  however,  is  quite  clear — that  Palaeontology  did  not  require 
to  be  told,  after  1847,  that  Macrauchenia  ought  to  be  placed  with 
TapiruSy  PalcBotheriuniy  Equus,  Rhinoceros^  and  HyraXy  among  the 
Perissodactyle  Ungulates. 

What  Palaeontology  did  require  may  be  stated  to  be :  confirmation 
of  the  concurrence  of  Auchenian  cervical  vertebrae  with  Perissodac- 
tyle limb-characters ;  confirmation  of  the  concurrence  of  mandibular 
dentition  akin  to  that  of  Pal(POtherium  and  RhinoceroSy  with  those 
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vertebras  and  limb-bones  ;  tests  of  the  soundness  of  the  indications 
of  resemblance  to  Nesodon  and  to  Anoploiketium  which  the  known 
and  acquired  parts  ascribed  to  Macrauchenia  had  suggested. 

These  requirements  have  been,  at  length,  afforded  bj  Burmeister's 
description  and  figures  of  an  almost  entire  skeleton,  including  verte- 
bras and  limb-bones,  with  the  skull  and  dentition  of  a  Maerauckenia 
patachonichay  which  the  late  M.  Bravard  had  obtained  from  the 
Pleistocene  deposits  of  the  Pampas  of  La  Plata. 

The  auchenian  cervicals  are  associated  with  a  tritrochanterian 
femur,  a  palasotherian  astragalus  and  tridactyle  foot* 

The  lower  molars,  figured  in  pi.  136,  fig.  7,  of  the  '  Odontography,' 
are  correctlj  ascribed  to  Jlacrauchenioy  and,  with  figs.  5  and  6,  pK  7, 
of  Burmeister*s  Memoir,  show  that  the  last  molar  dififers  from  that 
of  Palaotheriumy  and  resembles  that  of  Rhinoceros^  in  wanting  the 
additional  third  lobe.  But,  perhaps,  the  most  remarkable  and  unex- 
pected confirmation  of  Owen's  early  surmise  of  secondary  alliance,  is 
the  occurrence  in  the  Perissodactyle  series  of  the  exceptional  state 
of  dentition  which  is  shown  by  the  Anoplotherium  in  the  Artiodac- 
tyle  series,  viz.,  a  continuous  dental  series  concomitant  with  equality 
of  length  of  the  crowns  of  the  teeth,  the  canines  not  being  developed, 
as  such,  but  resembling  in  proportions  those  of  the  Anoplothere. 
II.  Burmeister  remarks,  there  is  also  a  general  resemblance  in  the 
skull  to  that  of  the  Anoplotherium  (pp.32, 33);  but  the  orbit  is  quite 
circumscribed  by  bone,  as  in  EquuSy  while  the  nostrils  are  placed 
high  up  on  the  head,  encroaching  between  the  orbits,  as  in  Toxodon, 
In  reference  to  the  alleged  affinity  of  Macrauchenia  to  Nesodon^  we 
now  have  the  evidence  of  the  grinding  surface  of  the  upper  molars ; 
in  which,  although  the  crowns  are  shorter  and  transversely  broader 
in  Macrauchenia^  they  show,  when  worn  down,  three  or  four  islands 
of  enamel  upon  the  inner  half  of  the  grinding  surface. 


IV.  The  Dublin  Quarterly  Journax  op  Science,  No.  18. 

April  1865. 

T^HIS  contains,  besides  some  interesting  Botanical,  Antiquarian, 
-*-  and  Agricultural  papers, — (1.)  The  Rev.  M.  H.  Close*s  account 
of  the  general  glaciation  (by  glacier-ice)  of  the  rocks  in  the  neigh- 
bourhood of  Dublin  (as  shown  by  the  map),  the  great  glacial 
stream  having  invaded  the  area  of  tiie  local  ice-system  of  the  Dublin 
and  Wicklow  Mountains,  which,  moreover,  have  modified  its  direc- 
tion, though  at  one  time  they  seem  to  have  been  wholly  subjected 
to  the  transverse  passage  of  the  great  glacier,  and  have  had  gaps  or 
I)asses,  such  as  the  Scalp,  cut  out  across  their  ridges  by  its  agency. 
(2.)  Mr.  J.  B.  Doyle's  note  on  the  occurrence  of  a  Knorria  in 
tlie  Lower  Carboniferous  Limestone  Series  of  Kildare.  (3.)  Mr. 
II.  B.  S.  Montgomery's  short  but  clear  account  of  a  new  locality  of 
granite  blocks  in  the  Carboniferous  Limestone  near  Rathfamham. 
(4.)  Mr.  A.  Macalister's  notice  of  a  remarkable  specimen  of  Vh* 
dendrony  found  at  Hurlet,  Renfrewshire,  which  has  suggested  to 
him,  firstly,  that  most  probably  Ulodendron  ranks  nearer  to  the 
Qfcadacea  than  to  any  other  order ;  and  that,  *  had  we  a  Cycada- 
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ceoQS  plftnt  whose  leftf-sairs  were  Urge  and  circular,  and  whose 
scales  were  as  nameroas  and  small  as  those  of  a  Lvcopod,  we  could 
realise  all  the  conditions  of  Ulodendron ;'  and,  secondly,  that  U.  majus 
and  U.  minuM  are  probablj  identical.  (5.)  Mr.  F.  J.  Foot's  interest- 
ing account  of  a  boulder  of  Limestone  in  the  Shannon,  shifted  some 
fiftj  jards  bj  the  ice  in  the  cold  and  stormy  winter  of  1856,  in  near 
proximitj  to  another  ice-carried  boulder  belonging  to  the  Glacial 
Period,  and  consisting  of  jasper,  the  parent  rock  of  which  is  recog- 
Dixed  six  miles  off. 

V.  Thb  *  Flint  Iicplem ents  *  from  Drift,  not  Authentic.  Being 
▲  Reply  to  the  Geological  Evidences  of  the  Antiquitt 
OF  Man.  Bj  Nicholas  Whitlet,  &c  Svo.,  pp.  59.  Long- 
mans &  Co.,  London ;  and  Netherton,  Trura     1865. 

IS  it  of  use  to  draw  attention  to  obstinately  one-sided  views  of 
facts,  and  to  dogmatic  negations  of  what  experts  have  seen 
reason  to  believe?  If  it  be,  the  good  can  only  consist  in  informing 
the  persistent  jibber  that  other  people  are  going  forward,  and  leaving 
his  point  of  view  behind, — in  telling  those  not  yet  acquainted  with 
the  matter,  that  wider  experience,  belter  knowledge  of  natural 
objects,  and  more  matured  conclusions  than  those  offered  by  the 
partial  dogmatist,  have  been  submitted  to  the  public, — and  in  re- 
minding ourselves  that  patience  is  required  in  teaching  tlio;<e  who 
come  to  be  taught^  and  extreme  patience  in  arguing  with  tho!«e  who 
teach  themselves, — and  that  the  lingering  stragglers  in  the  march  of 
science,  who  will  bandy  old  arguments  and  waste  their  time  witli 
false  notions,  must  not  do  more  mischief,  if  it  can  be  helped,  than 
lose  their  own  place  in  the  ranks. 

We  are  not»  at  present,  sufficiently  interested  in  the  matter  to  go 
over  all  the  subject  of  Flint  Implements, — how  nature  breaks  flints, 
how  man  breaks  them,  and  has  broken  them,  and  has  used  botli  tiie 
natural  and  the  artificial  fragments  for  tools  and  weapons  of  many 
kinds ; — much  ]e»i  will  we  here  offer  a  dissertation  on  the  flints 
variously  chipped  into  chisels,  hammers,  adzes,  wedges,  <S:c., — 
whether  archaic  or  historic :  the  English  reader  has  Prestwich, 
Evans,  fiyell,  Lubbock,  and  others,  to  teach  him,  if  he  does  not  know 
already.  Mr.  Whitley  offers  nothing  but  doubts,  which  have  already 
had  full  consideration  from  those  who  really  know  how  flint  behaves 
under  frost  and  under  blows,  and  who  know  what  early  men,  such 
as  the  cave-dwellers  of  Dordogne,  really  did  with  flint,  in  what 
forms  they  chipped  it,  what  they  used,  and  what  they  wasted.  Mr. 
Whitley  says  that,  as  a  land-surveyor,  he  has  seen  much  to  teach 
him  geology,  and  to  enable  him  to  venture  on  a  controversy  about 
Flint  Implements :  he  observes,  too,  that  William  Smith,  the  father 
of  English  Greology,  and  Bernard  Palissy,  a  pioneer  ot  Geology  in 
France,  were  also  land-surveyors.  So  we  hope  to  have  better  results 
of  his  experience  by-and-by, — maybe  to  equal  theirs  ; — but  in  the 
meantime,  re-quoting  from  his  essay  Hhe  notable  saying  of  Locke,' 
we  have,  in  this  would-be  '  Reply,'  another  instance  that  '  men  see  a 
little,  presume  a  great  deal,  and  so  jump  to  the  conclusion.' 
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British  Association   for  the  Advancement  of    Science, 

Birmingham,  September  6th,  1865. 

TN  his  Inaugural  Address,  the  President  of  the  British  Association 
-^  (Professor  J.  PliiUips)  tims  speaks  of  Greologj,  and  of  its  rela- 
tions to  the  History  of  Man  :  — 

The  greater  our  progress  in  the  study  of  the  economy  of  Nature, 
the  more  she  unveils  herself  as  one  vast  whole,-— one  comprehensive 
plan, — one  universal  rule,  in  a  yet  unexhausted  series  of  individual 
peculiarities.  Such  is  the  aspect  of  this  moving,  working,  living 
system  of  force  and  law :  such  it  has  ever  been,  if  we  rightly 
interpret  the  history  of  our  own  portion  of  this  rich  inheritance  of 
mind,  the  history  of  that  Earth  from  which  we  spring,  with  which 
so  many  of  our  thoughts  are  co-ordinated,  and  to  which  all  but  our 
thoughts  and  hopes  will  again  return. 

How  should  we  prize  this  history !  and  exult  in  the  thought  that 
in  our  own  days,  within  our  own  memories,  the  very  foundations  of 
the  Series  of  Strata,  deposited  in  the  beginning  of  time,  have  been 
explored  by  our  living  friends,  our  Murchison  and  Sedgwick,  while 
the  higher  and  more  complicated  parts  of  the  structure  have  been 
minutely  examined  by  our  Lyell,  Forbes,  and  Prestwich!*  How 
instructive  the  history  of  that  long  series  of  inhabitants  which  re- 
ceived in  primeval  times  the  gift  of  life,  and  filled  the  land,  sea,  and 
air  with  rejoicing  myriads,  through  innumerable  revolutions  of  the 
planet,  before  in  the  fulness  of  time  it  pleased  the  Giver  of  all  good 
to  place  man  upon  the  Earth,  and  bid  him  look  up  to  Heaven  ! 

Wave  succeeding  wave,  the  forms  of  ancient  lite  sweep  across  the 
ever-changing  surface  of  the  earth  ;  revealing  to  us  the  height  of  the 
land,  the  depth  of  the  sea,  the  quality  of  the  air,  the  course  of  the 
rivers,  the  extent  of  the  forest,  tiie  system  of  life  and  death, — yes, 
the  growtli,  decay,  and  death  of  individuals,  the  beginning  and  end- 
ing of  races,  of  many  successive  races  of  plants  and  animals,  in  seas 
now  dried,  on  sandbanks  now  raised  into  mountains,  on  continents 
now  sunk  beneath  the  waters. 

Had  that  series  a  beginning?  Was  the  earth  ever  uninhabited, 
after  it  became  a  globe  turning  on  its  axis  and  revolving  round  tiie 
sun  ?  Was  there  ever  a  period  since  land  and  sea  were  separated — 
a  period  which  we  can  trace — when  the  land  was  not  shaded  by 
plants,  the  ocean  not  alive  with  animals?  The  answer,  as  it  comes 
to  us  fVom  the  latest  observation,  declares  that  in  the  lowest  deposits 
of  the  most  ancient  seas  in  the  stratiHed  crust  of  the  globe,  the 
monuments  of  life  remain.  They  extend  to  the  earliest  sediments  of 
water,  now  in  part  so  changed  as  to  appear  like  the  products  of  fire. 
What  life  ?     Only  tiie  simpler  and  less  specially  organized  fabrics 


*  Tlic  investigations  of  Murchison  nnd  Sedgwick  in  the  Cambrian  and  Silurian 
StnitH  began  in  1831  ;  the  views  of  Sir  C.  Lyell  on  Tertiary  periods  were  mad* 
known  in  1829. 
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have  as  jet  rewarded  research  among  these  old  Laurent! an  rocks, — 
only  the  aggregated  structures  of  Foraminifera  have  been  found  in 
what,  for  the  present  at  least,  must  be  accepted  as  the  first  deposits 
of  the  oldest  sea.  The  most  ancient  of  all  known  fossils,  the 
Eozoon  Canadense  of  Sir  W.  Logan,  is  of  this  low,  we  maj  even  say 
lowest,  type  of  animal  organization. 

Then  step  by  step  we  are  guided  through  the  old  Cambrian  and 
Silurian  systems,  rich  in  Trilobites  and  Bracbiopoda,  the  delights  of 
Salter  and  Davidson:  with  Agassiz  and  Miller  and  Egerton  we  read 
the  history  of  the  strange  old  Fishes  of  the  Devonian  rocks;  Bron- 
gniart,  and  Goppert,  and  Dawson,  and  Binney,  and  Hooker  unveil 
the  mystery  of  the  mighty  forests  now  converted  to  coal ;  Man  tell 
and  Owen  and  Huxley  restore  for  us  the  giant  Reptiles  of  the  Lias, 
the  Oolite,  and  the  Wealden ;  £dwards  and  Wright  almost  revive 
the  beauteous  Ck>rals  and  Echinodermata ;  which  with  all  the  pre- 
ceding tribes  have  come  and  gone  before  the  dawn  of  the  later 
periods,  when  fragments  of  Mammoths  and  Hippopotami  were  buried 
in  caves  and  river->sediments  to  reward  the  researches  of  Cuvier  and 
Bnckland,  Prestwich  and  Christy,  Lartet  and  Falconer. 

And  what  is  the  latest  term  in  this  long  series  of  successive 
existence?  Surely  the  monuments  of  ever-advancing  art — tiio 
temples  whose  origin  is  in  caverns  of  the  rocks;  the  cities  which 
have  taken  the  place  of  Iioles  in  the  ground,  or  heaps  of  stones  and 
timber  in  a  lake ;  the  ships  which  have  outgrown  the  canoe,  as  that 
was  modelled  from  the  floating  trunk  of  a  tree,  are  sufHcient  proof  of 
the  late  arrival  of  man  upon  the  Earth,  after  it  had  under^i^one  many 
changes,  and  had  become  adapted  to  his  physical,  intellectual,  and 
moral  nature. 

Compared  with  the  periods  which  elapsed  in  the  accomplishment 
of  these  changes,  how  short  is  the  date  of  tliose  yet  standing  mono- 
liths, cromlechs,  and  circles  of  unhewn  stone,  which  are  the  oldest  o^ 
human  structures  raised  in  Western  Europe,  or  of  those  more  regiihir 
fnbrics  which  attest  the  early  importance  of  the  mouarchs  and  people 
of  Egypt,  Assyria,  and  some  parts  of  America  I  Yet  tried  by  monu- 
ments of  natural  events  which  happened  within  the  age  of  man,  the 
human  family  is  old  enough  in  Western  Europe  to  have  been 
sheltered  by  caverns  in  the  rock?,  while  herds  of  reindeer  roamed  in 
Southern  France,*  and  bears  and  hyaanas  were  denizens  of  the  South 
of  England.!  More  than  this,  remains  of  the  rudest  human  art  ever 
seen  are  certainly  found  buried  with  and  arc  thought  to  belong  to 
races  who  lived  contemporaneously  with  the  mammoth  and  rhi- 
noceros, and  experienced  the  cold  of  a  Gallic  or  British  winter, 
from  which  the  woolly  covering  of  the  wild  animals  was  a  fitting 
protection. 

Our  own  annals  begin  with  the  Kelts,  if  indeed  we  are  entitled  to 
call    by   that  historic  name  the  really  separate   nations,    Belgian, 


♦  See  the  Memoirs  of  M.  I^artet  on  the  Caves  of  the  Donlogne,  1863-4. 
■  t  In  the  caves  of  Gower,  Devon,  and  Somerset,  flint  flak«w  occur  with  several 
extinct  animals. 
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Iberian,  and  Teutonic,  whom  the  Roman  writers  recognize  as  settlers 
iu  Britain;*  settlers  among  a  reallj  earlier  family,  our  rudest  and 
oldest  forefathers,  who  may  have  been,  as  they  thought  themselves 
to  be,  the  primitive  people  of  the  land,  f  But  beyond  tlie  KeXrac 
who  occupied  the  sources  of  the  Danube  and  the  slopes  of  the  Py* 
renees,  and  were  known  to  Rome  in  later^days,  there  was  present  to 
the  mind  of  the  father  of  Grecian  history  a  still  more  western  race, 
the  Cynetae,  who  may  perhaps  be  supposed  the  very  earliest  people 
of  the  extreme  west  of  the  continent  of  Europe.  Were  those  the 
people,  the  first  poor  pilgrims  from  the  East,  whose  footsteps  we  are 
slowly  tracing  in  the  valleys  of  Picardy  and  the  south  of  England, 
if  not  on  the  borders  of  the  lakes  of  Switzerland  ?  Are  their  kin- 
dred still  to  be  found  among  the  Rhsetic  Alps  and  the  Asturian 
cliffs,  if  not  amid  the  wilds  of  Ck>nnemsra,  pressed  into  those  moun- 
tainous recesses  by  the  legions  of  Rome,  the  spear  of  the  Visigoth, 
and  the  sword  of  the  Saxon?  Or  must  we  regard  them  as  races  of 
an  earlier  type,  who  had  ceased  to  chip  flints  before  the  arrival  of 
Saxon,  or  Goth,  or  Kelt,  or  Cynetian?  These  questions  of  romantic 
interest  in  the  study  of  the  distribution  and  languages  of  the  families 
of  man  are  part  of  a  large  circle  of  inquiry  which  finds  sympathy  in 
several  of  our  sections,  especially  those  devoted  to  Zoology,  Phy* 
siology,  and  Ethnology.  Let  us  not  expect  or  desire  for  them  a  very 
quick,  or,  at  present,  a  very  definite  settlement.  Deep  shadows 
have  gathered  over  all  the  earlier  ages  of  mankind,  which  perhaps 
still  lunger  periods  of  time  may  not  avail  to  remove.  Yet  let  us  not 
undervalue  the  progress  of  ethnological  inquiry,  nor  fail  to  mark 
how,  within  the  period  to  which  our  recollections  cling,  the  revela- 
tions of  early  Egypt  have  been  followed  by  a  Chronology  of  the 
ancient  kingdoms  on  the  Tigris  and  Euphrates,  through  the  same 
rigorous  study  of  language.  Thus  has  our  Rawlinson  added  anoUier 
page  to  the  brilliant  discoveries  of  Young  and  Champollion,  Lepsius 
and  Kosellini. 

Nor,  though  obtained  in  a  different  way,  must  we  forget  the  new 
knowledge  of  a  people  nearer  home,  which  the  philosophic  mind  of 
Keller  has  opened  to  us  among  his  native  mountains.  There^  on  the 
borders  of  the  Alpine  lakes,  before  the  great  Roman  general  crossed 
the  Rhone,  lived  a  people  older  than  the  Helvetians;  whose  rude 
lives,  passed  in  hunting  and  fishing,  were  nevertheless  marked  by 
some  of  the  many  inventions  which  everywhere,  even  in  the  most 
unfavourable  situations,  accompany  the  least  civilized  of  mankind. 
Implements  of  stone  and  pottery  of  the  rudest  sort  belong  to  the 
earliest  of  these  people ;  while  ornamented  iron  weapons  of  war,  and 
innumerable  other  fabrics  in  that  metal,  appear  about  the  later 
habitations,  and  correspond  probably  to  the  period  of  the  true  Uel- 
vetii,  who  quitted  their  home  and  contended  with  CflBsar  for  richer 


*  Ghillic  or  Belgian  on  the  sonth-east  coast ;  Iberian  in  South  Wales ;  German 
at  the  foot  of  the  Grampians. — (Tacitus,  Vita  Agricolie.) 

t  '  Britanniffi  pars  interior  ab  iis  incolitur,  quos  oatos  in  insolm  ipsa  memoria 
proditum  dicunt' — (Caesar,  t.  12.) 
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settlements  in  Gaul.  The  people  of  whom  these  are  the  traces  on 
almost  every  lake  in  Switzerland  arc  recognized  as  well  in  the 
ancient  lake-basins  of  Lombardj  and  among  the  Tyrolean  Alps,  and 
farther  on  the  north  side  of  the  mountains ;  and  prolmbly  iresh  dis- 
coveries may  connect  them  with  the  country  of  the  Sarmatians  and 
the  Scythians. 

Thus  at  length  is  fairly  opened,  for  archaeology  and  palaeontology 
to  read,  a  new  chapter  of  the  world's  history,  which  begins  in  the 
pleistocene  periods  of  geology,  and  reaches  to  the  prehistoric  ages  of 
man.  Did  our  ancestors  really  conttind,  as  the  poets  fancied,*  with 
stones  and  clubs  against  the  lion  and  the  rhinoceros,  and  thus  expel 
them  from  their  native  haunts,  or  have  tliey  been  removed  by  cliango 
of  climate  or  local  physical  conditions?  Was  the  existence  of  the 
hyena  and  the  elephant  only  possible  in  Western  Europe  while  a 
climate  prevailed  there  such  as  now  belongs  to  Africa  or  India?  and 
was  this  period  of  high  temperature  reduced  in  a  later  time  for  tlio 
elk,  reindeer,  ami  musk-ox,  which  undoubtedly  roamed  over  the  hills 
of  England  and  France  ?  If  we  think  so,  what  a  vista  of  long  dura- 
tion stretches  before  us  !  for  no  such  changes  of  climate  can  be  sup- 
posed to  have  occurred  except  as  the  effect  of  great  physical  changes, 
requiring  a  lapse  of  many  thousands  of  years.  And  though  we  may 
think  such  changes  of  climate  not  proved,  and  probably  careful 
weighing  of  evidence  may  justify  our  disbelief,  still,  if  the  valleys  in 
Picardy  have  been  excavated  since  the  deposit  of  the  gravel  of  St. 
Achcnl,'!' — and  the  whole  face  of  the  country  has  been  altered  about 
the  caverns  of  Torquay  since  they  received  remains  of  animals  and 
traces  of  man,} — how  can  wo  admit  these  facts  and  yet  refuse  the 
time  required  for  their  accomplishment  ?  First,  let  us  be  sure  of 
the  facts,  and  especially  of  that  main  fact  upon  which  all  the  argu- 
ment involving  immensity  of  time  really  turns,  viz.  the  con  tern- 
porancous  existence  of  man  with  tlie  mnmmoth  of  the  plains  and  the 
bear  of  the  caverns.  The  remains  of  men  are  certainly  buried  with 
those  of  extinct  quadrupeds ;  but  did  they  live  in  the  same  days,  or 
do  we  see  relics  of  different  periods  gathered  into  one  locality  by 
natural  processes  of  a  later  date,  or  confused  by  the  ojierations 
of  men  ? 

Before  replying  finally  to  these  questions,  further  researches  of  an 
exact  kind  are  desirable,  and  the  Association  has  given  its  aid  to- 
wards them,  both  in  respect  to  the  old  cavern  of  Kent's  Hole,  and 
the  newly  opened  fissure  of  Gibraltar,  from  which  we  expect  great 
results,  though  the  best  of  our  labourers  has  ceased  from  his  honour- 
able toil.  §  When  these  and  many  other  researches  are  completed, 
some  future  Lycll,  if  not  our  own  great  geologist^  may  add  some 
fresh  chapters  to  the  *  Antiquity  of  Man.' 

*  Lucretius,  r.  964-1283. 

t  Pretttwich,  Trausactions  of  the  Royal  Society,  1860,  and  Proc.  of  Roy.  Inst., 
Feb.  1864. 

X  Pengelly,  Reports  of  the  British  Association,  1864. 

I  The  late  Dr.  Hogh  Falconer,  whose  knowledge  of  the  fopsil  animals  of  cares 
was  remarkably  exact,  took  a  great  shnre  in  tb«  le  eixaminations. 
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In  judging  of  this  antiquity,  in  counting  the  centuries  which  maj 
liave  elapsed,  since  smoothed  flints  fitted  with  handles  of  wood  were 
used  as  chisels  and  axas  bj  the  earliest  people  of  Scandinavia  or 
Helvetia,  and  flakes  of  flint  were  employed  to  cleanse  the  skins  of 
the  reindeer  in  the  caves  of  the  Dordogne,  or  stronger  tools  broke 
up  the  ice  in  the  valley  of  the  Somme,  we  must  be  careful  not  to 
take  what  is  the  mark  of  low  civilization  for  the  indication  of  very 
remote  time.  In  every  country,  among  every  race  of  men,  such  rude 
weapons  and  tools  are  used  now,  or  were  used  formerly..  On  the 
banks  of  the  Ohio,  no  less  than  on  the  English  hills,  mounds  of 
earth,  rude  pottery,  and  stone  weapons  occur  in  abundance;  and 
indicate  similar  wants,  contrivances,  customs,  ideas,  in  different 
races  of  men  living  in  different  periods.  Even  when  in  the  same 
country,  as  in  Switzerland,  or  England,  or  Denmark,  successive 
deposits  of  instruments  of  stone,  bronze,  or  iron, — successive  burials 
of  pines,  beeches,  and  oaks, — successively  extinguished  races  of 
elephants,  elks,  and  reindeer,  give  us  a  real  scale  of  elapsed  time,  it 
is  one  of  which  the  divisions  are  not  yet  valued  in  years  or  centuries 
of  years. 

Toward  a  right  judgment  of  the  length  of  this  scale  of  human 
occupation,  two  other  lines  of  evidence  may  be  thought  worthy  of 
notice ;  one  founded  on  the  anatomical  study  of  the  remains  of  early 
men,  the  other  on  the  laws  of  language.  If  the  varieties  of  physical 
structure  in  man,  and  the  deviations  of  language  from  an  original 
type,  be  natural  effcct^s  of  time  aud  circumstance,  the  length  of  time 
may  be  in  some  degree  estimated  by  the  amount  of  the  diversities 
which  are  observed  to  have  happened,  compared  with  the  variation 
which  is  now  known  to  be  happening.  This  process  becomes  imagi- 
nary, unless  we  assume  all  mankind  to  have  had  one  local  centre,  aud 
one  original  language.  Its  results  must  be  erroneous,  unless  we  take 
•fully  into  account  the  superior  fixity  of  languages  which  are  repre- 
sented in  writing,  aud  the  greater  tendency  to  diversity  of  every 
kind  which  must  have  prevailed  in  early  times,  when  geographiciil 
impediments  were  aggravated  by  dissocial  habits  of  life.  It  appears, 
however,  certain,  that  some  differences  of  language,  organization, 
and  habits  have  separated  men  of  apparently  unlike  races  during 
periods  longer  than  those  which  rest  on  historical  facts.* 

Ever  since  the  days  of  Aristotle,  the  analogy  existing  among  all 
parts  of  the  animal  kingdom,  and  in  a  general  sense  we  may  say 
among  all  the  forms  of  life,  has  become  more  and  more  the  subject  of 
special  study.  Hclated  as  all  living  beings  are  to  the  element  in 
which  they  move  aud  breathe,  to  the  mechanical  energies  of  nature 
which  they  employ  or  resist,  and  to  the  molecular  forces  which 
j>euetrate  and  transform  them,  some  general  conformity  of  structure, 
bome  frequently  recurring  resemblance  of  function,  must  be  present, 
and  cannot  be  overlooked.  In  the  several  classes  this  analogy  grows 
stronger,  and  in  the  subdivisions  of  these  classes  real  family  affinity 
is  recognised.     In    the  smallest  divisions  which  have  this  family- 


*  Max  Miillcr.  on  the  Science  of  Language. 
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relation  in  the  highest  degree,  there  seems  to  be  a  line  which  cir- 
Gomscribes  each  group,  within  which  variations  occur,  from  food, 
exercise,  climate,  and  transmitted  peculiarities.  Often  one  specific 
group  approaches  another,  or  several  others,  and  a  question  arises 
whether,  though  now  distinct,  or  rather  distinguishable,  thej  always 
have  been  so  from  their  beginning,  or  will  be  always  so  until  their 
disappearance. 

Whether  what  we  call  species  are  so  many  original  creations  or 
derivations  from  a  few  types  or  one  type,  is  di^^cussed  at  length  in 
the  elegant  treatise  of  Darwin,*  himself  a  naturalist  of  eminent 
rank.  It  had  been  often  discussed  before.  Nor  will  anyone  think 
lightly  of  such  inquiries,  who  remembers  the  essay  of  Linnaeus, 
*  De  Telluris  orbis  incremento,'  or  the  investigations  of  Brown, 
Prichard,  Forbes,  Agassiz,  and  Hooker,  regarding  the  local  origin  of 
different  species,  genera,  and  families  of  plants  and  animals,  both  on 
the  land  and  in  the  sea.  Still  less  will  he  be  disposed  to  undervalue 
its  importance,  when  he  reflects  on  the  many  successive  races  of 
living  forms  more  or  less  resembling  our  existing  quadrupi*ds, 
reptiles,  fishes,  and  mollusca,  which  appear  to  have  occupied  definite 
and  different  parts  of  the  depths  of  ancient  time  ;  as  now  the  tiger 
and  the  jaguar,  the  cayman,  and  t)ie  gavial,  live  on  different  parts  of 
the  terrestrial  surface.  Is  the  living  elephant  of  Ceylon  the  lineal 
descendant  of  that  mammoth  which  roamed  over  Siberia  and 
Europe,  and  North  America ;  or  of  one  of  those  sub*  Himalayan 
tribes  which  Dr.  Falconer  has  made  known  ;  or  was  it  a  species 
dwelling  only  in  circumpolur  regions  ?  Can  our  domestic  cattle, 
horses  and  dogs,  our  beasts  of  clinse  and  our  bi>asts  of  prey,  bo 
traced  back  to  their  source  in  older  types,  contemi)oraries  of  the 
urus,  megaceros,  and  hyajna  on  the  plains  of  Europe  ?  If  so,  what 
range  of  variation  in  structure  does  it  indicate?  If  not  so,  by  what 
characters  are  the  living  races  separated  from  those  of  earlier  date  ? 

Specific  questions  of  this  kind  must  be  answered,  before  the 
general  proposition,  that  the  forms  of  life  are  indefmitely  variable 
with  time  and  circumstance,  can  be  even  examined  by  the  light  of 
adequate  evidence.  That  such  evidence  will  be  gathered  and  rightly 
interpreted,  I  for  one  neither  doubt  nor  fear ;  nor  will  any  be  too 
hasty  in  adopting  extreme  opinions,  or  too  fearful  of  the  final  result, 
who  remember  how  often  that  which  is  true  has  been  found  very 
different  from  that  which  was  plausible,  and  how  often  out  of  the 
nettles  of  danger  we  have  plucked  the  flowers  of  safety.  At  the 
present  moment  the  three  propositions  which  were  ever  present  to 
the  mind  of  Edward  Forbes  may  be  successfully  maintained,  as 
agreeing  with  many  observed  phscnomcna  ;  and  around  them  as  a 
basis  of  classification  may  be  gathered  most  of  the  facts  and  most  of 
the  speculations  which  relate  to  the  history  of  life,  f     Firet,  it  may 


*  On  the  Origin  of  Species,  1869. 

t  See  the  remarkable  PNsay  of  E.  Forbes  on  the  distribution  of  the  existing 
Fannrt  and  Flora  of  the  British  Isles,  in  Memoirs  of  Geol.  Survey  of  Britain,  voL  L 
p.  886. 
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he  admitted  that  plants  and  animals  form  many  natoral  gronps,  the 
members  of  which  have  several  common  characters,  and  are  parted 
from  other  groups  by  a  real  boundary-line,  or  rather  unoccupied 
space.  Next,  that  each  of  these  groups  has  a  limited  distribution 
in  space,  often  restrained  by  high  mountains  or  deep  aeas,  or 
parallels  of  temperature,  within  which  it  has  been  brought  into 
being.  Thirdly,  that  each  group  has  been  submitted  to,  or  is  now 
undergoing,  the  pressure  of  a  general  law,  by  which  its  duration  is 
limited  in  geological  time ;  the  same  group  never  reappearing  after 
being  removed  from  the  series. 


Section  C. — Geology. 

Sm  Roderick  Murchisox,  in  his  Address  to  the  Geological  See- 
tion  of  the  British  Association  at  Birmingham,  after  some  con- 
gratulatory remarks,  alluded  to  the  addition  made  by  Sir  W.  Logan, 
in  the  discovery  of  Eozoon  CanadensCy  to  our  knowledge  of  the 
oldest  stratified  rocks,  which  both  in  Canada  and  Scotland  are 
seen  to  be  the  lowest  by  position  ;  and,  remarking  by  the  way  that, 
whether  Eozoon  be  present  or  not  in  the  serpentinous  marble  of 
Connemara,  that  rock  is  of  Lower  Silurian  age,  and  not  older,  he  dwelt 
on  the  fact  of  a  low  Foraminifer  {Eozoon)  being  the  oldest  known 
organism,  succeeded  in  overlying  formations  by  higher  and  higher 
animals;  Fishes  appearing  in  the  Upper  Silurian  beds,  higher 
vertebrates  still  later,  and  Man  last  of  all  in  the  youngest  of  Tertiary 
deposits.  After  some  well-deserved  compliments  to  the  Foreign 
Geologists  present  on  the  occasion,  the  speaker  said — ^  Among  the 
recent  important  additions  to  our  knowledge  of  the  geographical 
distribution  and  characters  of  the  Silurian  rocks,  I  cannot  but  advert 
to  the  successful  labours  of  Professor  Harkness.  He  had  already 
shown  in  the  clearest  manner,  by  tlie  evidence  of  fossils  and  order  of 
succession,  that  the  lowest  of  the  strata  in  the  Cumbrian  district  of 
the  Lakes,  the  slates  of  Skiddaw,  are  truly  of  Lower  Silurian  age, 
and  not  older  than  the  Llandeilo  group.  Recently,  in  pursuing  bis 
labours,  he  has  detected  fossils  in  the  *'  green  slates "  or  volcanic 
ashes  and  porphyries  which  lie  intermediate  between  the  Skiddaw 
strata  and  the  higher  Silurian ;  and  he  has  further  found  others  in 
the  Coniston  Flags,  which  he  views  as  equivalents  of  the  upper  part 
of  the  Caradoc  formation.  Further,  Professor  Harkness  has  showD, 
for  the  first  time,  that  the  slaty  rocks  of  Westmoreland,  which  sepa- 
rate the  Carboniferous  limestone  from  the  Permian  of  the  Vale  of 
the  Eden,  contain  Lower  Silurian  fossils  similar  to  those  of  Cumber- 
land. I  hope  »lso  to  learn  from  him  at  this  meeting  what  has  been 
tiie  effect  of  certain  great  faults  ranging  from  north  to  south,  which 
have  impressed  a  grand  and  picturesque  outline  on  that  region,  and 
upon  the  lines  of  which  are  situated  the  most  striking  of  the  lakes 
of  the  north-west  of  England.' 

Sir  Roderick  Murchison  then  alluded  to  the  good  results  ex- 
pected from  the  researches  of  the  Dudley  and  Midland  Geological 
Society  on  the  rocks  and  fossils  of  the  Lickey,  Dudley,  &c.,  and  on 
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the  emptiTe  voAb  of  ihe  Rowley  Hills  ;  uid  lie  reminded  his  hearers 
thftt  FroleHor  Jukes  would,  in  an  Erening  Lecture,  indicate  the 
extent  to  which  profitable  sinkings  for  eoal  can  be  made  through  the 
red  aandstooes  of  the  central  ooanties.  One  such  soccesaful  sinkin^r 
was  made  bj  the  late  Eari  of  Dartmouth,  only  four  miles  to  the  west 
of  Birmingham,  twentj-scfren  jears  ago,  and  was  then  referred  to  by 
Sir  Boderick  as  a  good  sign  of  the  progressive  influence  of  geo- 
logical knowledge.  AUading  to  the  probable  increase  of  coal-area 
to  be  realised  by  following  the  South  Staffordshire  coal-field  under- 
ground to  the  east,  the  speaker  noticed  the  enormous  anaual  increase 
in  our  use  of  coal  (now  amounting  '  to  the  astounding  figure  of  93 
millions  of  tons ')  as  a  caution  against  too  sanguine  expectations  as 
to  the  duration  of  our  coal  supply.  He  then  directed  attention  to 
the  interesting  accumulation  of  granitic  and  other  drift  of  the  Gla- 
cial Period  to  be  studied  near  Wolverhampton,  and  said — '  Coming 
hither  in  ignorance  of  what  the  several  associations  of  local  geo- 
logists (which  rival  each  other  in  their  researches)  have  accom- 
plished, I  shall  be  happy  to  learn  that  some  of  them  have  detected, 
in  this  portion  of  the  kingdom,  any  of  those  proofs  of  the  existence 
of  man  at  an  early  period,  when  large  animals,  now  extinct,  pre- 
▼ailed  in  our  islands,  in  ages  so  remote  that,  since  then,  the  physical 
configuration  of  the  country  has  undergone  great  changes.  This 
inference  is,  as  I  have  said,  founded  upon  irrefragable  evidence 
collected  in  different  parts  of  Europe,  as  well  as  in  our  own  country. 
When,  however,  we  come  to  consider  the  modus  operandi  by  which 
these  great  physical  changes  have  been  brought  about,  geologists 
have  different  opinions.  As  one  who  holds  to  the  belief  that  in 
former  periods  the  crust  of  the  earth  was  from  time  to  time  affected 
by  an  agency  much  more  powerful  than  anything  which  has  been  ex- 
periencMBd  in  the  historic  era,  I  do  not  believe  that  the  wear  and  tear 
due  to  atmospheric  subaerial  erosive  agency  could,  even  after  ope- 
rating for  countless  a^es,  have  originated  and  deepened  any  of  the 
valleys  and  gorges  which  occur  in  countries  as  fiat  as  the  tract  in 
which  we  are  now  assembled. 

*  But,  whibt  I  adhere  to  my  long-cherished  opinion  as  to  the 
great  intensity  of  power  employed  in  the  production  of  dislocations 
of  the  crust  of  the  earth,  and  though  I  cannot  subscribe  to  the  doc- 
trine that  the  ordinary  action  of  doop  seas  remote  from  coasts  can 
adequately  explain  the  denudation  of  the  old  surface,  even  by  in- 
voking any  amount  of  time,  I  recognize  with  pleasure  the  ability 
displayed  by  my  able  associates,  Ramsay,  Jukes,  and  Geikie,*  in 
sustaining  views  which  are  to  a  great  extent  opposed  to  my  own  in 
this  department  of  Theoretical  Geology. 

*  Admiring  the  Huttonian  theory,  as  derived  from  reasoning  upon 


*  The  work  of  Geikie,  recently  puhlinhe*],  and  entitled  'The  Bcfm-ry of  HaMnwl 
viewed  iu  connexion  with  its  PhjHical  Gt'ologr/  is  an  admirable  illuNtratiori  of  that 
author  8  descriptive  powers.  Though  I  am  opj>osed  to  hi/i  view  of  the  oriKinal  for- 
mation of  valleys  ana  df^p  depressions  by  riverN  and  the  HtniOHphcn*,  I  quite  a^i^reo 
with  him  as  to  the  great  effect  produced  by  glacien  when  that  mauatainouM  rf^ion 
was  covered  by  snow  and  ice. 
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my  native  mountainous  country  Scotland,  and  fully  admitting  that 
on  adequate  inclines  ice  and  water  must,  during  long  periods,  hare 
produced  great  denudation  of  the  rocks,  I  maintain  that  such  reason- 
ing is  quite  inadequate  to  explain  the  manifest  proofs  of  convulsive 
agency  which  abound  all  over  the  crust  of  the  earth,  and  even  are  to 
be  seen  in  many  of  the  mines  in  the  very  tract  in  which  we  are 
assembled.  Thus,  to  bring  such  things  to  the  mind's  eye  of  persons 
who  are  acquainted  with  this  neighbourhood,  I  do  not  apprehend 
that  those  who  have  examined  the  tract  of  Coalbrook  Dale  will 
contend  that  the  deep  gorge  in  which  the  Severn  there  flows  has 
been  eaten  out  by  the  agency  of  that  river,  the  more  so  when  the 
deep  Assure  is  at  once  accounted  for  when  we  see  the  abrupt  sever- 
ance that  has  taken  place  between  the  rocks  which  occupy  its  oppo- 
site sides.  In  that  part  of  Shropshire,  the  Severn  has  not  worn 
away  the  rocks  during  the  historic  era,  nor  has  it  produced  a  deeper 
channel ;  whilst  in  its  lower  parts  it  has  only  deposited  silt  and  mud, 
and  increased  the  extent  of  land  on  its  banks. 

*  Then,  if  we  turn  to  the  district  in  which  we  were  last  assembled, 
the  valley  at  Bath  is  known  to  be  the  seat  of  one  of  those  dis- 
turbances to  which  my  eminent  friend  Sir  Charles  Lyell  candidly 
ai)plied  the  term  '*  convulsion" ;  the  hot  waters  of  that  city  having 
ever  since  flowed  out  of  a  deep-seated  fissure,  clearly  marked  by  the 
strata  on  the  one  side  of  the  valley  having  been  upheaved  to  a  height 
very  diflerent  from  that  which  they  once  occupied  in  connection  with 
those  of  the  other  side.  AVhen,  indcied,  we  look  to  the  lazy -flowing, 
niud-collecting  Avon,  which  at  Bath  passes  along  that  line  of  valley, 
how  clearly  do  we  see  that  it  never  scooped  out  its  channel !  Still 
more,  when  we  follow  it  to  Bristol,  and  observe  it  passing  through 
the  deep  gorge  of  Mountain-limestone  at  Clifton,  every  one  must 
then  be  convinced  that  it  never  could  have  produced  such  an  exca- 
vation. In  fact,  we  know  that,  from  the  earliest  periods  of  history, 
it  has  only  accumulated  mud,  and  has  never  worn  away  any  portion 
of  hard  rock. 

*  From  such  data  I  conclude  that  we  cannot  apply  to  flat  regions, 
in  which  water  has  no  abrading  power,  the  same  influence  which  it 
exerts  in  mountainous  countries;  whilst  we  are  al<>o  compelled  to 
admit  that  the  convulsive  dislocations  of  former  periods  produced 
many  of  those  gorges  in  which  our  present  streams  flow.  To  pass, 
indeed,  from  the  environs  of  Bath  and  Bristol,  and  even  from  the 
lc8s  distant  Coalbrook  Dale,  you  have  only  to  contemplate  the  tract 
which  lies  between  Birmingham  and  Dudley,  and  endeavour  to 
satisfy  the  mind  as  to  the  processes  by  which  it  has  been  planed 
down  before  the  surface  was  covered  by  the  Northern  Drift ;  for 
the  great  dislocations  which  this  tract  has  undergone,  as  proved  by 
many  subterraneous  workings,  must  have  left  a  highly  irregular 
surface,  which  was  so  levelled  by  some  very  active  causes  as  to  obli- 
terate the  superficial  irregularities  corresponding  with  the  interior 
di.sturbances.  In  short,  what  was  this  great  power  of  denudation 
which  took  place  in  a  tract  where  there  are  no  mountains  whence 
powerful   streams   descended,   and  in   which   there  are   no   traces 
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of  fluviatile  action  ?  Must  we  not,  in  candour,  admit  that  such 
denudation  is  as  difficult  to  account  for,  as  it  is  to  explain  by  what 
possible  gradual  agency  the  vast  interior  of  the  valley  of  elevation  of 
the  Weald  of  Sussex  and  Kent,  and  that  of  the  smaller  valley  of 
Woolhope  in  Herefordshire,  have  been  so  absolutely  and  entirely 
denuded  of  every  fragment  of  the  enormous  masses  of  d6bris  which 
must  have  encumbered  these  cavities,  as  derived  from  the  rocks 
which  once  covered  them?  Placing  no  stint  whatever  on  the  time 
which  geologists  must  invoke  to  satisfy  their  minds  as  to  the  count- 
less ages  which  elapsed  during  the  accumulations  of  sediment,  1 
reject  as  an  assumption  which  is  at  variance  with  the  numberless 
proofs  of  intense  disturbance,  that  the  mechanical  disruptions  of 
former  periods,  and  the  overtlirow  of  entire  formations,  as  seen  in 
the  Alps  and  many  mountain-chains,  can  be  accounted  for  by  any 
length  of  action  of  existing  causes. 

*  But  I  must  not  wander  farther  on,  illustrating  this  principle,  to 
which,  as  an  old  practical  geologist^  I  still  adiiere,  namely,  that  in 
former  periods  there  existed  forces  which,  though  similar  in  kind, 
were  of  much  greater  intensity  than  those  whicli  now  ])revail,  and 
without  which  we  in  vain  seek  to  account  for  the  upheavals,  de- 
pressions, dislocations,  and  even  many  of  the  denudations  of  which 
the  old  crusts  of  the  earth  exhibit  such  undeniable  proofs.' 

In  conclusion.  Sir  Rodeuick  spoke  warmly  of  the  labours  of  the 
Natural  History  Clubs  ;  namely,  the  Malvern  Club,  with  special 
mention  of  Dr.  HoU's  elucidation  of  the  structure  of  the  Malvern 
Range  ;  the  Caradoc,  the  Oswestry,  the  Woolhope,  the  Cotteswold, 
and  other  Clubs  ;  all  doing  good  Geological  work,  within  easy  reacii 
of  Birmingham,  where  certainly  the  British  Association^  with 
Phillips  as  President,  and  Lyell  as  ex-Prcsident,  has  delighted  to 
honour  Sir  Roderick's  favourite  Science. 
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Notices  of  Geological  Papers  read  before  the  British 

Association. 

Geological  Map  of  the  Bhenisu  Provixces  and  Westphalia. 
/^EHEIMRATII  Von-Dechen  and  Prof.  F.  Romer  explained  the 
^^  large  Prussian  geological  map  of  the  Rhenish  Provinces  and 
Westphalia.  Only  one  part  was  exhibited,  which  illustrated  some 
prominent  points  in  relation  to  the  Devonian  rocks. — Prof.  Romer 
said  the  general  interest  of  the  map  for  geologists  in  this  countrj 
was,  that  it  represented  that  part  of  Germany  in  which  the  Devonian 
rocks  were  more  fully  developed  than  in  any  other  country,  not 
excepting  England  or  America.  In  Germany  there  were  the  three 
great  divisions  in  regular  superposition,  with  a  better  record  of  ani- 
mal life  than  was  to  be  found  in  the  Devonian  rocks  in  any  other 
])art  of  the  world ;  and  as  the  superposition  of  the  strata  was  regu- 
lar, there  was  the  certainty  that  nothing  was  wanting  between  the 
Upper  Devonian  and  the  lowermost  of  the  Carboniferous  series. 


Ox  A  Fossil  Spidku  fkom  the  CoAL-MEA»rB£s,  Upi'ee  Silesla,  ar 

Phof.  F.  Komeb. 

nnilE  specimen  to  which  the  communication  referred  was  found 
-*-  in  a  piece  of  shale  from  the  Coal-measures.  It  is  beautifully 
preserved,  and  shows  not  only  the  four  j)airs  of  feet  with  all  their 
segments  and  the  two  palpi,  but  even  the  coriaceous  integument 
of  the  body,  and  the  hairs  attached  to  the  feet  The  interest  of 
the  discovery  of  this  spider  lies  in  the  fact  that  hitherto  spiders 
have  not  been  known  from  any  rocks  older  than  the  Jurassic,  and 
that  now  the  existence  of  them  in  the  Palaeozoic  period  is  proved. 
From  the  resemblance  to  the  recent  genus  Lycosa,  and  its  occurrence 
in  the  Coal-measures,  the  name  of  Protolgcosa  anthracophila  was 
given  to  the  species. 

M«.  IIknkt  Woodward  cxhibitwl  a  New  Chabt  of  Fossil  Chustacra  (accom- 
piinii'd  by  a  dcsoriptivo  Catalogue),  do^ign^d  and  drawn  by  J.  W.  Saltek, 
F.Cj.S.,  and  Henky  AVoodwakd,  F.0.8.  Engraved  by  J.  W.  Lowhy,  udJ 
]mblishod  by  J.  W.  Lowky  and  J.  Tknnant.     London  :   18G5. 

rilllE  Crustacea — represented  at  the  present  day  by  the  Crab 
■^  and  Lobster,  and  an  infinite  variety  of  other  forms  — play  such 
an  important  part  in  organic  nature,  that  they  well  deserve  our 
attention;  whilst  their  fossil  remains  show  them  to  have  been  pre- 
eminently the  oldest  of  all  living  forms,  Foraminifera  only  excepted. 
Their  appearance  is  as  varied  as  their  structure  is  typical ;  whilst 
their   distribution  and  habitat,   both  recent  aud/ossU,  are  equally 
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extensiye.  Take,  for  instance,  the  Brachyura  (the  Crabs).  At 
the  present  day  they  occur  as  terrestrial,  fresliwater,  and  marine 
dwellers  ;  whilst  their  remains  go  down  into  the  Oolitic  rocks,  and 
occur  in  every  higher  formation,  with  marine  and  freshwater 
shells  and  leaves  of  land-plants ;  and  their  distribution  may  be 
exemplified  by  the  curious  fact,  that  for  ages  the  Oiincso  have 
used  the  fossil  Crabs  from  the  island  of  Hainan  in  their  Phannu- 
copoeia  as  a  highly  esteemed  medicine  to  remove  '  heartburn*  and 
indigestion. 

On  looking  at  the  Chart,  we  shall  perceive  that  it  is  divided  both 
by  transverse  and  vertical  lines.  The  transverse  lines  sepurutc  t)io 
several  geological  formations,  whilst  the  curving  vertical  ones  in- 
dicate the  different  zoological  orders. 

We  thus  perceive,  that  of  all  the  varied  forms  as  we  descend, 
when  arrived  at  the  oldest  Silurian  and  Cambrian  Rocks,  only  one, 
or  at  most  two  forms — Trilobites,  and  the  bivalved  and  dish-sliai>C(l 
Crustacea  (Phyllopods  and  Ostracods) — remain. 

But  although,  in  certain  rocks,  Trilobites  alone  are  found,  yet 
their  diversified  forms  and  their  extreme  beauty  of  sculpture  and 
ornamentation  to  a  large  extent  compensate  for  the  ab.sence  of 
higher  orders,  whilst  their  numbers  would  seem  to  have  been  in- 
credibly large ;  so  large,  indeed,  that  they  have  afforded  subject  of 
study  to  Barrande,  Burmeister,  Emmerich;  Angelin  Salter,  and 
many  other  palxeontologists.  As  this  group  ascends  in  time,  we 
find  those  extravagantly  ornamented  and  s])inose  forms  such  as 
Paradoxides  and  Acidaspis  disappear,  and  only  one  genus,  Phillipsia 
(named  after  the  distinguished  President  of  the  British  AKSocialion) 
survives  to  the  Coal-measures,  when  the  whole  group  disappears,  and 
its  place  seems  filled  by  Stomapods,  Amplii])ods,  and  Isopods — lonns 
to  which  Mr.  C.  Spence  Bate  has  paid  so  much  attention,  and  which 
in  our  Arctic  seas  attain  as  grand  a  development  as  did  the  Trilo- 
bites in  the  Silurian  seas. 

It  would  be  an  interesting  question  to  investigate,  whothrT  tlio 
climate  of  the  Silurian  period  was  one  of  extreme  cold,  like  that 
of  our  Arctic  regions,  and  what  higher  animals  fed  upon  those 
myria<ls  of  Trilobites  which  swarmed  in  every  sea ;  for  there  were 
no  *  Right  Whales^  in  Siluria,  as  in  the  Arctic  seas  at  the  present 
day,  to  devour  them,  and  we  cannot  rest  satisfied  with  the  notion 
that  they  were  only  the  consumers  and  not  the  consumed,  or  with 
that  suggested  by  an  eminent  Continental  pal»ontolugist,  that  ^  they 
ate  one  another,' 

The  next  oldest  and  most  remarkable  group  is  that  of  the  Phyllo- 
poda  and  Ostracoda,  the  bivalved  and  disc-shaped  Crustacea  which 
abound  in  the  Shales  of  Lanarkshire  and  almost  every  hifi^her  forma- 
tion to  the  present  day,  often  forming  entire  strata  with  their  horny 
or  shelly  envelopes.  This  is  the  only  group  whieh  seems  to  have 
been  represented  from  the  Cambrian  Rocks  to  the  present  day. 

Perhaps  the  most  extraordinary  and  extinct  order  is  that  of  the 
Eurypterida,  the  largest  individuals  of  which  attained  a  length  of 
6-7  feet,  and  are  known  to  the  Forfarshire  quarrynien  as  the  *  St;ra' 


470  Reports  and  Proeeedingt. 

phim,'  Althongh  so  unlike  them  in  the  fonn  of  their  shell;  coTer- 
ing  and  long  body,  Prof.  Hall  and  others  hare  shown  the  close 
relationship  which  exists  between  Pttrygotu*  and  lAmvltu  (the 
King-crab)  of  the  present  day. 

The  Xiphosura  have  succeeded  the  EvrypUrida,  and  held  their 
own  from  the  Coal'ineaeures  to  modem  times,  occurring  in  the 
Oolites  of  Germany  so  like  the  recent  forms  as  not  to  be  dii- 
tinguiahed  from  them  genericaUjf. 

Some  mar,  perhaps,  be  surprised  to  find  the  group  known  as 
the  Cirripedia  (whicli  is  represented  by  the  '  Barnacle '  and  '  Acorn* 
shell ')  placed  with  the  Crustacea;  but  Profs  Hancock,  Allman, 
Thompson,  and  Dr  Durwin  have  shown  them  to  be  true  Crustacea, 
wliich,  when  young  rovo  freely  through  the  sea,  but,  when  they 
arrive  at  their  final  condition,  become  attached  to  foreign  bodies,  as 
wood,  ships,  rocks,  &c  he,  and  there  pass  the  remainder  of  their 
days  in  a  sessile  or  pedunculated  shelL 


Ar«o«iii»0el  ia 


Ui>ti!  Juiio  186.),  the  oldest  Cirripcde  known  wos  the  PoUieipa 
likalicttt,  fruni  the  Uhoitic  beds  of  Somersetshire ;  but  the  author 
has  just  cicscrilied*  a  new  peduncuhitcd  Cirripedo,  with  intersect- 
ing rows  of  plates  (similar  to  Lorieula),  from  tlie  Wenlock  Lime- 
stone and  Shale  (Upper  Silurian)  of  Dudley,  figures  of  which  are 
given  above. t 

Tlio  Decapods  (Crabs  and  Lobsters)  dale  back  their  ancestry, 
the  former  to  the  Oolite,  and  the  latter  to  the  Coal  JbrmatioH. 
'This  group  contains  among  its  members  those  most  highly  organ- 
ized genera,  the  land  and  temi-nifuatic  Crabs,  whose  gills  (enclosed 
within  the  shell)  are  so  beautifully  defended  from  evaporation,  that 

•  fire  Quart,  Jouni.  Oeol.  Soe.,  yoLui.  pi»rt  iv, 

t  Tito  dctachcii  Tiilrcs  of  thia  fossil  were  disrovered  by  Mr.  John  Gray  of 
TTi^ti'V,  nnd  described  lu  a  Chiton  by  M.  Dr  Kuniiictc,  BuJlotina  dc  TAi^ad.  d« 
Uruifllis,  1857,  2nd  ocriin,  rol.  iii.  p.  199.  pi.  1,  f.  2. 


Harkness  am  MeiaaunjAie  Roek*^  ifc.  of  Connemara.   471 

ej  can  wander  at  pleasure  far  away  from  water,  and  even  defy 
e  powerful  heat  of  a  tropical  son.  Perhaps  no  stratom  affords 
leater  abundance  of  loog-tailed  forms  (Lobsters)  than  the  Litho- 
mphic  Limestone  of  Solenhofen,  so  well  worked  out  by  Dr.  Oppel 
Munich,  the  species  c^  which  are  closely  represented  in  the 
las  and  Oolite  of  England.* 

The  top  of  the  Chart  is  deroted  to  a  small  series  of  Recent 
ypical  Forms^  placed  for  comparifon  with  the  less  perfect  fossil 
mains.  Short  descriptions  of  each  group  have  been  prepared  and 
Ided  to  the  Catalogue,  which,  it  is  hoped,  will  increase  its  nseful- 
»s,  and  enhance  the  ralne  of  Mr.  J.  W.  Lowi^s  beautiful  en- 
■avings. 


Qm  ths  Mbtaiiobphk  Bocks  mxh  tke  Gbbest  IIakblbs  of  Co!i3fncAKA.t 

rHE  author  showed,  by  sections  and  maps,  that  the  green  marbles 
of  Connemara  were  a  local  and  peculiar  development  of  light- 
rey  subcrystalline  limestone  which  lies  on  the  north  side  of  the 
leiss  rocks  of  the  south  of  the  Bens  of  Connemara.  This  lime- 
one  dips  conformably  under  these  gneissic  rocks.  It  is  superposed 
mformably  on  quartz-rocks ;  and  these  quartz-rocks,  with  their 
iperposed  deposits,  are  thrown  into  numerous  contortions  in  the 
onnemara  country.  Where  they  are  mogt  curtailed,  the  limestones 
ive  opened  out  in  their  lines  of  lamination,  and  into  these  openings 
le  serpentinous  matter,  to  which  the  green  marble  owes  its  colour, 
u  been  introduced.  The  metamorpbic  strata  in  the  Connemara 
mntry  appertain  to  the  Lower  Silurians.  They  are  the  equivalents 
*  the  Quartz- rocks.  Upper  Limestone,  and  Upper  Gneiss  of  the 
jghlands  of  Scotland,  described  by  Sir  R.  L  Murchi!!on.  It  has 
^n  stated  that  Eozoon  Canadense  occurs  among  the  green  marbles 
'  Connemara.  The  structure  which  has  given  rise  to  this  opinion 
purely  mineral,  and  has  resulted  from  the  depoi«ition  of  Serpen- 
ae  upon  Tremolite  and  asbestiform  minerals. 


EXPLORATION  OF  THE  'H0YLF3  MOUTH'  CAVE, 

NEAR  TENBY. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — In  an  'outlier'  of  the  Carboniferous  Limestone,  running 
right  angles  to  the  *  saddle-back'  of  Old  Red  Sandstone  called  the 
tidgeway,'  is  a  picturesquely  situated  cavern,  well  known  to  visitors 
Tenby  by  the  name  of  *  Hoyle's  Mouth.'  Some  interesting  dis- 
veries  of  the  remains  of  extinct  and  other  animals  have  lately  been 
ftde  here  by  W.  A.  Sanford,  Esq.,  and  myself.     As  your  readers 

*  The  author  btated,  at  the  British  Association  at  Birmingham,  that  he  had 
lermined  six  genera  and  sixteen  species  from   the   Lias   alone,    which   nearly 
lemble  oolitic  forms  from  Bsivaria. 
t  The  'Reader/  8rpt.  16tb. 
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may  think  a  record  of  these  discoyerics  not  unsuited  to  yoar  pages, 
wo  forward  jou  a  short  account  for  insertion. 

'  Hojlo's  Mouth '  consists  of  a  lofty  arched  entrance,  extending 
about  24  feet  into  the  limestone  hill.  A  tortuous  passage,  about 
79  feet  long,  connects  this  with  a  small  chamber  8  feet  in  diameter ; 
another  narrow  passage,  about  32  feet  in  length,  leads  into  a  second 
chamber,  which  is  dome-shaped,  about  1 1  feet  in  diameter,  and  has  a 
funnel-shaped  roof. 

In  this  last-named  chamber,  which  is  at  present  the  farthest  part 
of  the  cave  accessible,  we  found,  beneath  a  mass  of  undisturbed  brec- 
cia, the  right  and  left  femur,  the  os  innominatum,  some  vertcbne,  and 
other  portions  of  the  great  Cave-bear :  these  were  extracted  in  a 
very  perfect  state.  Near  them  were  the  radius  of  Hytsna  spdcta^ 
and  several  loose  bones  and  teeth  of  Fox.  Deer,  and  Ox.  In  the 
passage  about  32  feet  from  this,  just  where  it  leaves  the  small 
chamber  above  mentioned,  were  fragments  of  bones  and  an  incisor 
of  Hyana ;  also,  in  the  breccia,  the  bones  of  some  large  bird,  and, 
what  is  of  special  interest,  a  worked  flint,  apparently  of  the'  barb' 
tjpe.  All  these  latter  remains  were  below  the  level  of  the  old  sta- 
lagmitic  floor,  which  had  been  partly  broken  through  at  this  point. 
It  is  but  a  fair  inference  to  draw,  tlierefore,  that  they  were  contem- 
porary with  the  animals  of  the  Pleistocene— in  fact,  of  the  Mam- 
moth Period. 

It  is  worthy  of  remark,  that  there  is  evidence  of  the  entrance 
of  the  sea  at  two  distinct  periods  into  the  interior,  as  the  bones 
in  the  last  chamber  wore  accompanied  by  rolled  pebbles  of  various 
rocks ;  and  on  the  sides  of  the  first  passage  leading  from  the  en- 
trance were  deposits  of  sea-sliells — MytiluSy  &c. — imbedded  in  a 
thin  coating  of  stalagmite,  exactly  in  the  position  in  which  such 
animals  would  have  lived. 

At  the  entrance,  excavations  were  made  in  concert  with  the  Rev. 
G.  N.  Smith,  of  Gumpeston,  which  conflrmed  in  a  remarkable  man- 
ner the  latter  gentleman's  previous  discoveries  relative  to  the  anti- 
quity of  Man.  Here  we  turned  up  a  large  quantity  of  worked  flints 
of  two  different  types ;  and  in  a  layer  of  soil,  which  there  is  every 
reason  to  believe  was  perfectly  free  from  previous  disturbances,  we 
found,  in  juxtaposition  with  these  flints,  an  upper  molar  of  MegaceroSy 
together  with  teeth  of  Ox  and  Horse.  Near  this  spot  Mr.  Smith 
had  previously  found  a  canine  tooth  of  the  great  Cave-bear,  an 
animal  strictly  contemporary  with  the  Megaceros.  Some  of  these 
worked  stones  were  not  flint,  but  of  a  stone  not  at  present  traceable 
to  this  neighbourhood.  It  appears  to  be  a  semi-vitrified  trap,  or  semi- 
obsidian,  of  a  dull  green  colour,  with  whitish  specks  and  translucent 
edges,  having  precisely  the  same  concoidal  fracture  as  flint. 

Though  many  flint-pebbles  can  be  found  on  the  sea-beaches  in  the 
neighbourhood,  we  have  failed  to  discover  any  pebbles  or  blocks  of 
this  description  of  greenstone,  though  we  have  diligently  searched 
for  them  from  here  to  St.  David's  Head. 

Finally,  remains  of  Man  were  not  absent;  for,  about  40  feet  from 
the  mouth  of  the  cave,  below  the  level  of  the  stulagroitic  floor,  and 
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under  %  brokoi  shelf  of  die  sum;  we  found  a  portion  of  m  homan 
lower  jaw,  together  with  a  haman  calcanenm.     These  latter  remains 
from  their  position  mtay  be  of  tLe  date  of  the  worked  flints,  or  tLej 
maj  be  of  anj  date  greaser  or  lea>  than  a  few  h^^r.dred  rears  siRce.' 
The  determination  of  the  bones  is  dae  to  Mr.  Saaford. 

Tecft:  Auffutt  22,  l»3u  ^-  ^  WcfWOOD. 

GLACIATIOy  TS  DEVOX  AXI>  IT?  »:»RDER5. 
To  ike  Ediinr  cfike  Geological  Magjlzcte. 

SiBy — I  do  not  know  whe'her  aajthicg  has  been  pablishe:]  about 
ioe-marks  on  the  rocks  of  Exmoor,  Dartmoor,  or  the  other  bills  of 
the  Wei^t  of  England.     Perhaps^  therefore,  joa  will  allow  me  to 
put  on  record  a  case  of  glaciation  which  I  met  with  yesterday,  as 
striking  as  anj  in  the  Ejilamej  or  Glengand'  coootrj  in  the  south- 
west of  Ireland.     It  is  on  the  banks  of  the  rirer  £xe,  about  a  miie 
and  a  half  north-east  of  this  little  iown«  and  about  a  quarter  of  a 
mile  north  of  the  rains  of  Barljnch  Abbej.     The  £xe  runs  rapidly 
down  a  beantifolly  wooded  glen  some  4CX)  feet  deep,  and  makes  a 
sharp  torn  at  the  point  indicated,  where  a  mass  of  hard  grits  in  the 
upper  part  of  the  true  Old  Bed  Sandstone  juts  out  to  the  west, 
dipping    south,  and    showing  a  steep    little    escarpment    looking 
north  up  the  Tallej.     At  the  extreme  point  of  this  crag,  where  the 
valley  is  contracted  to  a  quarter  of  its  usual  width,  part  of  the  face 
of  the  rock,  20  yards  long  and  20  feet  high,  looking  up  the  river,  is 
grooved,  polished  and  scratched  in  parallel  lines,  nearly  horizontal, 
but  slightly  inclined  towards  the  bed  of  the  river.     It  looks  like  a 
gigantic  cornice-moulding,  some  of  the  more  prominent  ribs  about 
2  or  3  feet  apart,  others  only  6  or  8  inches,  but  all  undercut  with  a 
sharp  symmetrically-rounded   fluting   to   a   depth  of  from  3  to  4 
inches.     The   surfaces   between    the   most  prominent  cornices  are 
more  slightly  fluted,  with  lesser  rib^,  and  the  whole  smoothed  over 
with  parallel  rubbing-marks,  exactly  as  may  be  seen  at  the  sides  of 
a  modern  glacier  wherever  a  projecting  crag  intrudes  itself  into  its 
course. 

The  absence  of  anything  like  boulder-clay,  and  the  rarity  of  far- 
transported  boulders,  are  circumstances  in  which  this  district  also 
resembles  the  Killarney  and  Glengarifl*  country,  as  well  as  in  the 
identity  of  the  rocks  and  character  of  the  scenery. 

Dultbbton:   Sept.  19.  *^-  ^^EETE  JURES. 

PRIMARY  AND  SECONDARY  GLACIAL  STRLE. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — It  is  rather  remarkable  that  none  of  the  writers  on  Glacial 
Phenomena  have  mentioned  Primary  and  Secondary  sets  of  Strii\3  as 
having  been  observed  in  the  localities  of  which  they  have  {;ivc!i 
descriptions ;  and  that  they  do  not  occur  would  appear  to  «ie  rather 
remarkable,  as  in  all  the  places  in  Ireland  that  1  have  canfuUy 
examined  I  found  them. 

The  Primary  Strice  and  Grooves  in  this  country  have  a  general 
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bearing  of  about  NNE.  and  SSW.,  having  a  Bimilar  bearing  to 
tho  *  Crag  and  Tail'  and  the  '  Dressed  Hummocks.*  Thej  are  only 
slightly  deflected  while  passing  over  hills  some  nearly  2,000  feet 
high,  and  seem  to  have  been  made  by  the  movement  of  the  Field,  or 
Nappes^  of  ice  that  covered  this  country  before  the  BonUier^rift 
Period, 

The  Secondary  Stria  always  coincide  with  the  fall  of  the  ground, 
nearly  every  valley  having  a  different  system  :  they  as  often  run 
across  the  '  Crag  and  Tail '  and  '  Dressed  Hummocks,'  as  not.  They 
cut  the  Primary  StriiB  and  often  obliterate  them,  and  are  sometimes 
accompanied  by  grooves ;  but  this  is  not  often  the  case.  They  seem 
to  have  been  formed  when  the  Ice-sheet,  or  Nappes,  was  finally 
breaking  up  and  sliding  down  the  various  hills  and  valleys. 

I  have  observed  Primary  and  Secondary  Striae  in  the  following 
localities : — ^In  the  Valley  of  Galway,  from  Athcney  to  Golam  Head ; 
in  the  valley  between  the  Burren  Mountain,  to  Clare,  and  Slieve 
Aughta,  from  Gort  to  near  Ennis  ;  in  the  Ballynahinch  Valley,  from 
Oughterard  to  near  Clifton  ;  in  the  valley  in  which  Lough  Comb  is 
now  situated,  from  Maum  to  Kylebeg;  in  the  valley  now  occupied  by 
the  Killeries ;  and  in  the  various  small  valleys  that  occur  among  the 
hills  in  Jar-Connaught  (christened  by  the  English,  Connemara) — 
nearly  every  one  of  which  has  its  own  system  of  Secondary  Striae. 
They  can  also  be  well  observed  on  the  eastern  slopes  of  Slieve 
Bawn  (which  rises  as  a  *  Crag  and  Tail '  in  the  plain  about  ten  miles 
west  of  Longford),  where  the  Primary  Stri©  bear  with  the  lie  of  the 
hill,  while  the  Secondary  Striaa  run  down  its  slopes.  That  in  none 
of  the  jilaces  that  I  have  mentioned  are  the  Striae  due  to  local  gla- 
ciation,  is  proved  by  their  occurring  under  the  Boulder 'drift, 

J.  Henkt  Kikauan. 

OUOHTEBABD,    IRELAND :    AV4J.  19,   1865. 


D1SC0\^RY  OF  ERECT  STEM^  OF  FOSSIL  TREES  IN  TRAPPEAX 

ASH  IN  ARRAN. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — The  occurrence  of  beds  of  stratified  trappean  ash  resting 
upon  fossiliferous  strata  is  not  uncommon  in  the  Coal-measures  of 
the  West  of  Scotland;  but  very  rarely  such  beds  are  found  to  enclose 
organic  remains,  and  hitherto,  so  far  as  I  am  aware,  no  beds  have 
been  found  in  situations  where  they  can  be  studied  and  explored 
systematically. 

The  north-eastern  shores  of  Arran,  exhibiting  beautiful  sections 
of  the  Carboniferous  series,  have  been  surveyed  and  described  by 
various  eminent  geologists,  and  on  their  authority  the  beds  of  vol- 
canic origin  interstratified  with  the  coal,  shale»  and  sandstone  of  the 
series  have  been  invariably  accepted  as  either  intercalated,  or  intru- 
sive, trap-bids,  *  trap-dikes,'  or  'outbursts  of  trap;'  nor  is  it  easy, 
on  a  mere  cursory  survey,  to  ascribe  any  other  character  to  them. 

A  prolonged  stay  during  the  summer  on  these  interesting  shores 
has,  however,  enabled  me  to  study  these  beds  more  minutely,  and,  on 
closer  examination,  the  great  majority  of  them  are  found  to  consist 
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purely  volcanic  ash — mostly  of  a  clearly  sedimentary  origin — 
posing  upon  thin  seams  of  coal  and  shale,  and  enclosing  a  con- 
ierable  numl)er  of  fossil  plants  in  a  beautiful  stale  of  preservation. 
Up  to  the  present  time,  I  have  accurately  surveyed  a  distance  of 
ilj  about  400  feet  along  the  shore  ;  and  within  this  comparatively 
kiTOW  area  are  fonnd  no  less  than  ten  distinct  beds  of  trappean  ash. 
Trunks  of  trees,  18  to  24  inches  in  diameter,  and  2  to  3  feet  in 
iighty  standing  erect  upon  the  original  beds  of  thin  coal  and  shalo 
K>n  which  they  grew,  and  covered  by  lajers  of  ash  2  to  3  feet  in 
.ickness,  are  found  regularly  dispersed  over  the  area ;  while  the 
h  overlying  them,  in  which  they  are  embedded,  contains  numerous 
•anches,  from  4  inches  in  diameter  down  to  the  minutest  dimensions, 
»me  of  the  impressions  displaying  an  almost  feathery  foliage,  as 
longh  suddenly  covered  up  before  the  vegetation  had  had  time  to 
jcay  or  become  water-worn.  The  larger  branches  remain  perfectly 
rand,  and  show  the  pith  in  an  admirable  state  of  preservation  ;  and 
IB  cellular  tissue,  filled  up  with  mineral  matter,  is  plainly  visible  to 
IB  naked  eye. 

The  specimens  of  the  smaller  branches  thus  far  obtained  indicate 
16  genera  Lepidodendron  and  Halonia ;  but  I  have  had  no  oppor- 
mity  as  yet  of  having  them  examined  microscopically.  As  far  as 
an  be  determined  by  a  simple  botanical  glass,  the  structure  is  very 
imilar  to  the  sections  of  Lepidodendron,  &c.  figured  and  described 
y  Mr.  Binney  in  the  '  Quarterly  Journal  of  the  Geological  Society' 
■}T  January  1862. 

The  whole  of  the  beds  belong  to  the  Lower  Carboniferous  series 
nderlying  the  Producta-limestones,  and  tliere  are  indications  of 
eds  of  a  similar  character  both  above  and  below  those  described. 
?he  mineralogical  character  of  the  beds  is  highly  interesting,  and 
as  been  examined  jointly  with  me  by  my  friend  and  colleague, 
fr.  John  Young,  of  the  Ilunterian  Museum.  A  joint  paper  on  the 
ubject  will  be  laid  by  us  before  the  Geological  Society  of  Gla«5gow 
,t  an  early  date:  meanwhile,  if  you  think  the  announcement  of  tlie 
iscovery  of  fossil  plants  under  the  circumstances  stated  may  I  o 
Qteresting  to  your  geological  readers  generally,  the  above  details 
jre  quite  at  your  service,  and  I  remain,  dear  Sir, 

Yours  very  truly,    E.  A.  WflNscii, 

LICDBBSONIAN   UnTVEBSITY   BuiLDINOS,  V.  P.  Qcol.  SoC,  OlaSgOW. 

Glasgow  :  Sept,  9,  1865. 

NOTE  ON  THE  ANALYSIS  OF  A  DEPOSIT  CONTAINING 

SULPHATE  OF  BAllYTA. 

To  the  Editor  of  the  Geological  Magazine. 

SiK, — At  a  late  meeting  of  the  Glasgow  Geological  Society,  Mr. 
Thomson  exhibited  a  compact  mass  which  had  been  deposited  in  a 
»ipe,  apparently  a  square  wooden  one,  used  for  conveying  water 
rom  Harton  Pit,  near  South  Shields,  which  is  about  200  fatlioms 
leep. 

The  deposit  is  a  hard,  compact,  light-brown  mass,  with  dark- 
»rown  streaks  running  through  it.     The  portion  shown  was  about 
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1  foot  long,  5  inches  square,  and  2  inches  thick,  and  appears  to  have 
almost  entirely  filled  up  the  pipe,  retaining  its  square  form  through- 
out:  the  whole  was  deposited  in  the  short  space  of  from  six  to  nine 
months. 

The  chemical  composition,    which    is  rather  remarkahle,  is  as 
follows : — 

(Sp.  gr.  at  15-6  C,  3-640.) 

(1)  (2) 

Sulphate  of  Baryta 83-01  83-6 

Ferric  Oxido 8-77  5*6 

Carbonate  of  Limo 9-40  8*2 

Alumina traces  lO 

Water            ........  2-02  20 

9916  100-3 

No.  1  was  from  the  centre  of  the  deposit,  No.  2  from  the  out- 
side.    This  analysis  was  made  by  a  friend. 

The  only  reference  which  I  have  been  able  to  find  with  regard  to 
the  occurrence  of  sulphate  of  baryta  in  coal-pits  is  in  a  paper  by 
Messrs.  R.  C.  Claphara  and  T.  Daglish,  read  before  the  British 
Association  at  Newcastle  in  1863.  It  is  there  stated  that  Mr.  Foster 
had  found  quite  a  large  mass :  Dr.  Kichardson  also  had  observed 
it  in  the  waters  of  Walker  Colliery.— Yours  truly, 

J.  Wallace  Young. 

Glasgow. 

DENUDATION,  UNCONFORMABILITY,  AND  THE  VALE  OF  CLWYI). 
To  the  Editor  of  the  Geological  Magazine. 

SiK, — Geological  notions,  like  all  others,  occasionally  swing  pen- 
dulum-like from  one  extreme  to  the  other.  The  old  controversy 
between  the  respective  importance  of  Fire  and  Water  has  not  ceased ; 
though,  judging  from  the  number  of  important  results  which  are  now 
attributed  to  its  denuding  power.  Water  is  evidently  in  the  ascendant 
Believing  myself  that  these  results  are  rather  over-estimated,  I  am 
induced  to  offer  to  your  readers  the  following  remarks. 

A  gap  in  the  order  of  strata — as,  for  example,  Carboniferous  Lime- 
stone resting  upon  Lower  Silurian  rocks,  or  the  Trias,  as  in  the  Vale 
of  Clwyd,  supposed  to  rest  upon  the  Carboniferous  Limestone — does 
not  necessarily  imi>ly  the  denudation  of  the  strata  missing  from 
between  them ;  for  it  is  possible  to  conceive  that  towards  the  close 
of  the  deposition  (or  indeed  at  any  period  during  its  deposition)  of 
any  group  of  strata,  the  deposit  might,  in  any  portion,  or  the  whole 
of  it,  be  raised  above  the  sea-level,  and  so  remain,  while  newer 
deposits  were  being  formed  around  it ;  and  so  a  hiatus  in  the  order 
of  the  strata  would  be  caused,  which  would  be  greater  or  less  in 
proportion  to  the  time  the  relative  positions  of  sea  and  land  remained 
unchanged. 

Thus,  sup])ose  in  any  particular  district  the  sea-bottom  to  have 
been  elevated  towards  the  close  of  the  Lower  Silurian  period,  and 
to  have  remained  above  the  sea-level  until  the  Old  Red  Sandstone 
was  deposited,  and  then  be  again  submerged,  we   should  in  that 
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district  miss  the  whole  «  ih*  Ur-r^^r  Sll^irlxa  r^<^k« ;  and  ihe  01 J 
Red  Sandstone  and  lbs  Cazbxkiferoa?-  LimessK-se  woald  rest  directly 
apon  the  Lower  Silarian  strata,  jost  as  ::  is  s^ea  to  do  on  the  west 
of  Oswestrv.  Of  course,  the  land  <•>  rai«r:>i  w-:a!d  become  subject  to 
the  influence  of  the  atmo^ho^  and  rain,  and  its  outlines  woald 
become  modified  in  proportion  to  the  power  of  these  agents  and  the 
extent  of  surface  so  ex  posted. 

The  thinness,  too,  of  a  '  Formation  *  at  a  given  point  does  not 
necessarily  impfy  a  previoos  '  eros>>n '  or  decadation  of  the  strata  at 
that  point.  For  it  is  hot  reasonable,  acd  in  accoidance  with  whstt 
we  know,  to  suppose  that  while  the  deposition  of  matter  maj  be  t fie 
same  in  character  orer  an  extended  area,  it  mar  jet  difltrr  great Iv 
at  Tarions  points  in  the  rate  at  which  it  is  deposited,  liable  as  the 
deposition  is  to  be  affected  bj  cnrrentsi,  bj  the  nature  of  the  solids 
Buppljing  the  materials,  bj  the  presence  and  intensitr,  or  otherwise, 
of  sub-marine  springs,  he.  Thus,  whilst  over  the  Large  area  sup- 
posed we  should  find  beds  similar  in  their  general  character,  and 
occupying  the  same  stratigraphical  position,  we  should  also  find  locul 
variation  as  to  colour,  texture,  and  thickness. 

It  apears  to  me  also,  that  Unconformability  of  strata  does  not 
necessarily  imply  a  lengthened  lapse  of  time,  or  a  change  in  the 
mineral  or  organic  constituents  of  the  deposit.  It  is  easy  and 
reasonable,  as  it  appears  to  me,  to  conceive  that,  during  the  forma- 
tion of  any  deposit,  the  sea-bottom  in  any  portion  of  it  may  be  tilted 
up  from  a  nearly  horizontal  to  a  highly  inclined  position,  and  the 
work  of  deposition  go  on  again  with  scarcely  any  interruption  ;  and 
thus  we  should  have  strata  of  the  same  a^e  (gtrologically  speaking) 
resting  unconformably  on  each  other,  while,  on  the  other  hand,  a 
much  older  '  formation '  which  had  been  elevated,  as  I  have  l>etbi*e 
supposed,  and  remained  so,  whilst  newer  deposits  were  forming 
about  it,  may  again  be  depressed,  and  in  such  a  position  as  that  the 
new  matter  shall  be  deposited  conformably  to  it. 

It  appears  to  me  that  no  theory  of  Denudation  or  Unconforma- 
bility is  universally  applicable,  but  both  are  liable  to  be  affected  by 
local  and  particular  causes :  hence  the  need  of  great  and  constant 
discrimination  in  all  geological  theorizing.  To  some  of  your  readers 
these  remarks  may  appear  mere  truisms;  nevertheless  I  do  think  that 
tliey  are  too  often  forgotten.  Thus,  in  the  August  Number  of  this 
Magazine,  Mr.  Maw  argues  from  the  supposed  aggregate  thinness  of 
the  Carboniferous  Limestone  near  the  head  of  the  Vale  of  Clwvd, 
in  favour  of  a  great  erosion  of  that  formation  prior  to  the  deposition 
of  the  Trias ;  whereas,  if  the  foregoing  remarks  are  true,  the  sup- 
posed erosion  is  not  necessarily  consequent  upon  the  thinness  of  the 
Limestone.  And  then  we  find  no  less  an  authority  than  Mr.  Jukes, 
in  his  lecture  at  Birmingham  before  the  British  Association,  as- 
suming it  as  an  axiom  that  where  the  Carboniferous  Limestone  is 
present,  it  was  once  covered  by  the  Coal-measures.  Here,  again, 
your  readers  will  sec  that  while  this  might  have  been  the  case,  and 
probably  in  some  instances  was  so,  it  does  not  follow  logically  that 
any  group  of  strata  now  exposed  on  the  surface  was  once  overlaiu 
by  the  group  next  in  geological  order.     Though,  singularly  enough. 
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in  tlic  Yale  of  Clwyd,  which  has  been  singled  out  as  an  illustration 
of  former  denuding  power,  the  edges  of  the  Coal-measures  (supposed 
to  have  been  washed  awaj)  were  observed  cropping  up  on  the 
western  side  of  the  vale,  between  the  Limestone  and  Sandstone, 
when  the  Rhyl  and  Denbigh  Railway  was  in  course  of  construction; 
and  then  the  uppermost  beds  of  the  Carboniferous  Limestone,  as 
developed  in  North  Wales,  are  seen  in  the  immediate  vicinity  of 
Mr.  Maw*s  section ;  so  that  the  supposed  erosion  could  not  have 
taken  place.  From  the  great  similarity  of  the  beds  described  by 
Mr.  Maw  as  Permian,  and  those  of  the  Millstone-grit  near  this  town, 
I  should  not  be  purprised  if  the  'Purple  Shales  and  Sandstones'  of 
his  section  should  be  found  to  belong  to  that  member  of  the  Car- 
boniferous series;  though, from  one  or  more  causes,  but  not  neces- 
sarily by  Denudation  or  Erosion,  they  do  not  assume  the  massive 
proportions  to  which  in  other  pkkces  they  have  attained. 

Apologising  for  the  length  of  this  communication,  I  am,  youra 
truly,  D,  C.  Davies. 

Oswestbt:  Srpt.  13,  1865. 


X^XSOEXjXj.A.IN'EOTJS. 


SiLVEB  Peak  is  believed  to  be  as  pre-eminent  over  all  silver- 
mountains,  as  the  Iron  Mountain  of  Missouri  is  superior  to  all  other 
iron -deposits.  It  is  situated  east  of  San  Francisco,  on  the  eastern 
side  of  the  Sierra  Nevada,  and  nearly  one  degree  south  of  the  city  of 
Austin.  It  is  some  two  miles  from  Castle  Mount,  an  old  extinct 
crater,  about  5»000  ft.  above  sea-level.  Near  Silver  Peak  is  an 
extensive  deposit  of  salt,  and  not  far  distant  a  hill  of  pure  sulphur. 
The  whole  country  has  a  naked  appearance,  being  quite  destitute  of 
vegetation,  and  bristles  with  mountains  scattered  over  a  plain  of 
great  extent.  The  dreaded  '  Valley  of  Death,*  upon  the  plains  of 
which,  along  the  *old  Spanish  trail,'  travellers  have  suffered  so  much, 
lies  but  a  short  distance  to  the  south-cast  of  the  crater  of  Silver 
Peak.  Little  Salt  Lake,  in  Southern  Utah,  lies  directly  east  of 
Silver  Peak.  At  first  the  searchers  after  deposits  of  the  precious 
metals  confined  themselves  to  the  Pacific  side  of  the  Sierra  Nevada; 
but  discoveries  in  New  Mexico,  Arizona,  and  Virginia  city  induced 
a  thorough  examination  of  the  east  side  of  that  range.  This  proved 
a  great  success,  the  most  brilliant  result  of  which  is  found  in  the 
neighbourhood  of  Austin,  on  the  line  of  the  great  overland  mail, 
where  a  city  has  sprung  up  within  three  ye-.irs  which.  Senator  Nye 
says,  contains  a  ])opulation  of  10,000.  From  along  this  line  of  ex- 
ploration the  miners  are  rapidly  extending  their  operations,  both 
north  and  south.  Recently  (within  six  months)  they  came  upon 
this  immense  dojwsit  near  Castle  Mount.  Twelve  exceedingly  rich 
lodes,  or  hedges'  as  the  miners  call  them,  were  discovered  on  that 
single  mountain.  This  is  believed  to  be  tlio  most  valuable  discovery 
yet  developed.  The  specimens — a  great  number  of  which  have 
been  brought  to  New  York  by  Qplonel  Catherwood — are  certainly 
very  remarkable,  and  are  well  worthy  of  attention.     If  there  is  no 
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mistake — and  with  the  Rpccimens  actually  before  us  we  do  not  see 
how  there  can  be — a  new  deposit,  superior  even  to  the  Comstock 
lode,  which  has  furnished  so  many  millions  of  silver,  is  about  to 
pour  into  our  market  its  limitless  supply  of  this  precious  metal.  — 
New  York  Jourtud  of  Commerce. 

The  New  Zealand  Gold-fields. — The  Argus  of  April  27,  1865, 
states  that  further  intelligence  from  the  Okitiki  district  only  confirms 
the  opinion  before  expressed,  that  too  many  men  had  proceeded  thither, 
and  that  a  large  proportion  of  them  would  have  to  leave  it  before 
the  winter  sets  in.  There  is  no  doubt  of  extensive  fields  being  ulti- 
mately opened  within  a  few  miles  of  the  coast ;  but  the  difficulty  uf 
getting  through  the  country  is  so  great,  and  provisions  are  so  dear 
at  all  the  outlying  places,  that  men  without  a  good  supply  of  money 
need  not  go  prospecting.  The  climate,  too,  is  very  wet;  and  this 
much  increases  the  hardship  to  those  not  well  provided  with  tents 
and  other  requisites.  The  men  at  work  appear  to  be  getting  good 
returns ;  but  the  question  with  one-half  the  late  arrivals  is,  how  they 
are  to  get  away  again.  And  without  money  to  pay  their  passage  by 
sea,  the  answer  is  not  easy,  for  the  track  over  the  mountains  has 
become  almost  impossible  in  places,  and  those  who  attempt  it  suffer 
much,  if  they  succeed  in  getting  through  at  all.  In  the  Otago  district, 
there  appears  no  lack  of  work  for  those  inclined  to  stick  to  it,  and  seve- 
ral cases  of  more  than  ordinary  success  are  mentioned.  A  well-defined 
and  regular  lead  of  gold  is  said  to  have  been  opened  in  the  Cardrona 
Valley,  and  some  of  the  claims  on  it  are  rich.  The  mountains  being 
almost  clear  of  snow,  the  rivers  are  expected  to  be  unusually  low 
this  winter,  and  it  is  hoped  that  much  gold  will  be  got  from  the 
Molyneaux,  not  only  out  of  the  bed  of  the  river,  but  also  out  of  tlie 
banks,  for  some  of  the  richest  deposits  lately  found  were  at  some 
distance  above -the  present  limits  of  tlie  stream. 

Manufacture  of  Paraffine-oil. — Public  attention  has  already 
been  directed  to  the  discovery,  in  different  parts  of  the  colony, 
of  the  mineral  from  which  paraffine-oil — more  commonly  known 
as  kerosene-oil — can  be  obtained.  Near  Hartley,  and  also  near 
Wollongong,  extensive  seams  of  this  mineral  have  been  found, 
differing  considerably  from  each  other  in  appearance,  in  fracture, 
and  in  yield,  but  both  available  for  the  mauufacture  of  this  now 
universally  used  luminating  fluid.  The  seam  near  Hartley  (dis- 
covered in  consequence  of  some  pieces  of  the  mineral  outcrop- 
ping in  the  alluvium)  is  five  and  a  half  feet  in  thickness,  and  is 
worked  through  a  tunnel ;  its  situation  is  in  the  Vale  of  Chvyd,  about 
four  miles  from  Little  Hartley.  The  railway  to  Bathurst,  now  in 
course  of  formation,  will  cross  the  Darling  Causeway  a  little  more 
than  a  mile  from  the  spot.  The  mineral  is  of  a  dark-brownish 
colour  ;  it  is  extremely  tough,  so  that  if  struck  with  a  hammer  the 
instrument  will  bound  off  as  it  would  from  a  block  of  wood  ;  it  has 
a  conchoidal  fracture,  and  does  not  powder  when  broken.  It  is 
stated  that  this  mineral  resembles  that  worked  in  Scotland,  and 
known  as  Bog-head  Coal,  which  for  gas-making  was  estimated  to  be 
six  and  a  half  times  the  value  of  ordinary  coal,  and  which  had  iK^eu 
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largely  used  under  Young's  patent  for  the  extraction  of  paraffine-oil 
Beautiful  dyes  and  other  valuable  products  had  been  made  from  the 
residuum,  after  the  extraction  of  the  oil  and  the  paraffine.    It  is 
also  stated  that  the  Hartley  mineral  is  superior  to  that  of  the  Bog- 
head, in  consequence  of  its  yielding  a  larger  quantity  of  gas,  and 
therefore  of  oil,  and  also  of  its  freeness  from  sulphur.     Two  feet 
of  the  gas  made  from  this  mineral  gave,  it  is  said,  a  greater  illami- 
uating  power  than  6ve  feet  of  gas  obtained  from  ordinary  coal   It 
is  estimated  that  a  ton  of  the  mineral  would  yield  about  140  gallons 
of  crude  oil.     The  annual  import  of  kerosene -oil  into  this  colony  is 
set  down  at  200,000  gallons,  and  that  into  the  whole  of  the  Australian 
colonies  at  about  1,000,000  gallons;  and  it  is  confidently  believed 
that  the  oil  could  be  produced  here  at  a  lower  price  than  it  could 
be  imported  from  America,  and  that  therefore  an  extensive  and  Yala* 
able  source  of  productive  wealth  would  be  opened  up. — Sydney 
Mail,  May  5,  1865. 

Discovery  of  a  Piece  op  Fossil  Ivory  in  a  Cavern  in  Pe- 

RIGORD    bearing    A    REPRESENTATION    OP   A   MaMHOTH On    2l8t 

August  last,  M.  Milne-Edwards  communicated  a  letter  from 
M.  Lartet  to  the  Academy  of  Sciences  of  France,  on  the  discovery 
(May  1864),  in  the  ossiferous  deposit  of  La  Madelaine,  of  fragments 
of  a  plate  of  ivory,  upon  the  surface  of  which  rude  lines  of  the 
figure  of  some  animal  had  been  cut.  The  late  Dr.  Falconer  (who 
was  present  with  MM.  Lartet  and  Christy  when  the  drawing  was 
found)  at  once  recognized  the  head  to  be  that  of  an  Elephant,  and, 
from  a  number  of  lines  on  the  neck,  that  it  was  intended  to  represent 
an  Elephant  with  a  long  mane — in  fact,  the  *  Mammoth.'  As  a 
figure  of  this  interesting  relic  has  not  yet  been  published,  it  would 
be  unwise  to  pronounce  finally  upon  its  authenticity  ;  but  we  have 
the  favourable  opinion  of  MM.  Lartet,  Milne-Edwards,  Quatrefages, 
Desnoyers,  and  of  our  own  distinguished  countrymen,  the  late  Dr. 
Hugh  Falconer,  and  Mr.  A  .W.  Franks,  President  of  the  Society  of 
Antiquaries  (who  have  seen  and  examined  it).* 

The  importance  of  this  positive  evidence  of  the  contemporaneity 
of  Man  with  the  Mammoth  in  the  South  of  France,  cannot,  we  think, 
be  too  highly  estimated. 

Kumerous  carvings  on  bone  and  horn,  accurately  representing  the 
Reindeer,  Musk-ox,  Horse,  and  other  animals,  found  in  these  same 
caverns  of  Dordogne,  afford  ample  proof  of  the  artistic  skill  of  these 
ancient  ])eople,  and  of  their  ability  to  represent  the  wild  animals 
with  which  they  were  familiar  in  the  chase. 

It  is  extremely  improbable  that  they  would  have  drawn  an  Ele- 
phant from  imagination  ;  how  much  more  improbable  that  they 
should,  without  knowing  the  Mammoth,  have  depicted  not  only  his 
general  form,  but  represented  him  as  a  hairy  beast  with  a  thick 
mane  ! — as  described  by  M.  Adams  in  1799,  from  the  specimen  found 
imbedded  in  ice  at  the  mouth  of  the  Lena  in  Siberia,  some  of  the 
long  hair  of  which  may  be  seen  in  the  British  Museum. 

*  See  ComjiU-s  lii/idius,  No.  8,  August  1865. 
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I.    NOTB    ON    TDE   PALiEOXTOLOOT  OF    THE     RH-ETIC   (PeXARTO*) 

Beds  in  Western  and  Central  Somerset. 

By  W.  BoTD  Dawxcts,  3LA.,  Oxon..  F.G.S.,  of  the  Geological  Smroy  of  Great 

Britain. 

A  BRIEF  DOtice  of  some  of  the  more  important  Rhsetic  Fossils  in 
the  district  described  in  this  Magazine  (vol.  i.  p.  257)  mnj 
perhaps  be  some  guide  to  the  identification  of  the  beds  in  other  Bri- 
tish localities. 

Of  the  more  common  and  characteristic  forms,  Pecten  Valoniensis 
and  Sargodon  iomicus  were  derived  from  the  same  layer  as  that 
which  yielded  a  tootli  of  Hi/psiprymnopsis  Hhccticus  below  the  bone- 
bed.  The  former  comprises  two  bands  of  limestone  in  the  uppt^r  por- 
tion of  the  Avicula  Coutorta  series,  or  middle  member,  at  Wntchct 
and  Uphill.  My  colleagues,  Messrs.  Etherid«re  and  Bristow.  have 
also  found  it  to  occupy  the  same  horizon  at  Penarth.  The  chisel- 
shaped  teeth  of  the  latter  in  the  unworn  state,  having  their  cutting 
edge  traversed  by  a  notch,  were  probably  the  anterior  incisilbmi 
teeth  of  a  fish  allied  to  Sargus.  Teeth  of  Acrodus  minimus  arc 
enormously  abundant  in  the  Middle  Rluctic  series.  Plettro- 
phortis  angulatus  is  also  very  abundant  in  the  same  horizon 
and  forms  a  layer  of  *  Plcurophorus'  limestone.  (See  Quart.  Journ. 
(^eol.  Soc.  vol.  XX.  p.  396.)  Avicula  contorta  is  restricted  to  the 
Middle  Rhnetic  division,  while  Oslrea  interstriata  is  common  both  to 
the  middle  and  upper  divisions  ;  and  Cardium  RhtEticvm  is  foinul 
throughout.     These  last  three  species  are  figured  in  the  plates  acconi- 

♦  Since*  the  paper  published  in  the  Geological  Maoazixe  (Vol.  I.,  p.  257)  was 
written,  Sir  Roderick  Murchison,  F.R.S.,  Mr.  IJristow,  F.R.S.,  and  JVIr.  Etlnriilp:o, 
y.G  S.,  on  an  examination  of  the  beds  therein  (lescribed,  and  also  of  the  corre- 
vponding  strata  in  South  Wales,  have  determined  upon  naming  them  tlic  IVnjirth 
series,  from  their  great  development  at  that  place,  and  from  th«»  desirability  of 
having  a  British  name  for  a  series  of  rocks  -well  rc^presented  in  the  IWtish  l.sles, 
and  shown  by  a  distinct  colour  on  the  Map  of  the  Geological  Survey. — [See  British 
Association  Keports  in  Gbological  MAOAzuns,  Vol.  I.,  p,  236.] 
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jmnjing  Mr.  C.  Moore's  paper  in  the  Geological  Society's  Journal, 
ToL  xvii.  pL  15  and  16.  The  two  latter  are  found  in  large  numbers 
in  the  White  Lias  or  upper  member,  along  with  Modiola  minima. 

The  foregoing  table  gives  the  range  of  the  Rha^tic  Fauna  in  the 
district  which  I  have  examined.  Its  lacunas,  so  far  as  relates  to 
other  localities  in  Britain  and  Ireland,  maj  be  filled  up  by  a  reference 
to  the  papers  of  Dr.  Wright,  F.G.S.,  and  Mr.  R.  Tate,  F.G.S. 
(Quart.  Journ.  G-eol.  Soc  vol.  xvi.  and  vol.  xx.). 

To  this  list  of  the  Fauna  of  the  district  a  large  addition  must  be 
made  from  the  collection  and  the  paper  of  Mr.  Charles  Moore,  F.G.S. 
already  mentioned. 

Among  the  mammalia  that  this  gentleman  discovered  with  so  much 
diligence  in  a  fissure  of  the  Mountain  Limestone  near  Fromo  are  teeth 
of  Microlestes  antiquus  (Plieninger),  or  the  small  mammal  first 
found  in  the  bone-breccia  of  Diegerloch,  together  with  several  forms 
which,  as  yet  wanting  names,  probably  belong  to  diverse  Marsupial 
families.  On  comparing  them  with  the  recent  Marsupial  remains 
in  the  Hunterian  and  British  Museums,  I  find  that  two  stout  re- 
curved canines,  oval  in  section,  bear  a  striking  resemblance  in  form 
to  those  of  the  opossum  {Didelphys)  or  the  Myrmecobius ;  while  a 
third  is  remarkably  akin  to  the  lower  canine  of  Peragalea  or  Dasy* 
urus.  There  can  be  little  doubt  that  these  three  canines  indicate 
the  presence  of  animals  of  carnivorous  or  insectivorous  habit  on  the 
land  of  the  Rhsetic  period.  One  trenchant  recurved  tooth,  on  the 
other  hand,  compressed  parallel  to  the  median  line,  bears  the  form  of 
the  small  upper  canine  of  the  Kangaroo-rat  of  Australia.  Three 
small  procumbent  incisiform  teeth,  also  bearing  a  strong  resemblance 
to  the  upper  incisors  of  Hypsiprymnus,  point  towards  the  phytopha- 
gous group  of  the  Marsupials;  the  Kangaroo-rats  (Hypsiprymnuiis), 
and  their  allies.  Of  the  tubercular  molars  one  cannot  be  differen- 
tiated from  the  second  true  molar  of  Flagiaulax  minor  (Falc.)  figured 
by  Dr.  Falconer,  F.R.S.,in  the  Geological  Society's  Journal,  vol.  xviii. 
p.  367,  ^g.  li>),  to  which  genus  I  have  little  hesitation  in  ascribing  it. 
The  genus  Flagiaulax  therefore  existed  on  the  Secondary  continent 
from  the  period  of  the  deposit  of  the  Purbeck  strata  down  to  that  of 
the  Penarth  or  Rhaptic  beds. 

The  rest  of  the  mammalian  teeth  differ  from  those  of  any  known 
existing  or  extinct  mammal,  and  possibly  may  have  belonged  to  the 
Microlestes  of  Diegerloch,  of  which  but  one  tooth  is  at  present  known. 
The  interest  of  science  demands  that  this  remarkable  collection  of 
mammalian  teeth  should  be  figured  and  described  as  soon  as  possible. 
The  above  scanty  notes  from  my  note-book  are  merely  published 
that  they  may  not  lie  fallow  for  years,  like  a  similar  collection  made 
long  ago,  for  a  determination  of  which  we  are  still  anxiously 
waiting.  Teeth  of  Lepidotus  are  also  to  be  added  to  the  list  found 
by  Mr.  Moore  at  Beer,  Vallis,  and  Holwell  ;  together  with  Anatina 
iSuessii,  Oppel ;  Area  Lycettiiy  Moore  ;  Axinus  concenlricuSy  and 
A,  depressuSf  .^oov^\  Discina  Townshendii,  Davidson;  GervUlia 
orfiata,  Moore;  Ostrea  Jimbriata,  Moore ;  Trochus  nudus,  '  "~ 
Waltoniy  Moore ;  Leda  Titei,  Moore  ;  Straparolus  Suessii^ 
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Cerithium  constrictum^  C.  decoratum^  C  cylindricum,  and  C,  Rh€B' 
ticum,  Mooro;  Chiton  Rhceticus^  Moore;  CylindrUes  fusifarmis, 
C\  oval  is,  and  C.  oviformis,  Moore;  Naidita  acuminata^  Buckman; 
Ct/pris  liassica,  Brodie  ;  Estheria  minutay  Albert! ;  and  Pollicipei 
Hhceticus,  Moore;  figures  and  descriptions  of  most  of  these  are  to  be 
found  in  Mr.  Charles  Moore's  valuable  paper  in  the  Quarterly  Journal 
of  the  Geological  Society,  vol.  xvii.  p.  498-516,  pi.  15,  16. 

11.  On  Caulopteris  punctata,  Goepp.,  a  Tree-pebn  from  the 
Upper  Greensand  of  Shaftesburt  in  Dorsetshire. 

By  William  Cabruthebs,  F.L.S.,  of  the  British  MuBeum. 

(Plate  Xin.) 

rjlHE  Upper  Greensand  is  a  marine  formation.  Dr.  Fitton,  in  his 
-■-  elaborate  Memoir  on  *  The  Strata  below  the  Chalk '  (Geol. 
Trans.,  Second  Series,  Vol.  IV.),  has  enumerated  60  species  o 
Mollusca,  2  Annelids,  3  Echinoderros,  and  2  Protozoons  from  the 
beds  in  the  Soutli  of  Englancl  belonging  to  this  period.  These 
numbers  have  been  more  than  doubled  since  the  publication  of  that 
paper.  Thej  still  retain  the  same  proportions ;  but  the  fossils  which 
Dr.  Fitton  characterised  as  '  fish  remains  '  have  been  referred  to 
9  genera,  and  there  have  been  added  4  genera  of  Sanrians.  As 
might  be  expected,  very  few  vegetable  remains  have  been  observed. 
Dr.  Fitton  records  the  occurrence  of  some  impressions  of  leaves. 
The  remains  of  what  appear  to  be  sea-weeds  are  occasionally  met 
with.  S|)ccimens  of  fossil  wood  have  also  been  found.  William 
Cunnington,  Esq.  F.G.S.,  of  Devizes,  who  has  kindly,  through  the 
Editor,  furnished  me  with  some  particulars  regarding  the  Upper 
Greensand  deposits  near  Shaftesbury,  informs  me  that  for  forty  years 
he  has  been  collecting  the  fossils  of  these  beds,  and  that  duriqg  that 
time  he  has  obtained  nbout  thirty  specimens  of  woods,  many  of  them 
certainly  drift  woods,  as  they  had  been  attacked  by  lithophagous 
molluscs.  I  have  examined  all  the  specimens  of  these  woods  con- 
tained in  the  collections  of  the  British  Museum,  and  I  find  that  they 
are  all  Coniferous.  Little  more  than  this  can  be  said.  The  woody 
iibros  contain  a  single  row  of  discs,  and  1  have  not  detected  any 
spiral  fibres  associated  with  them. 

With  so  few  vegetable  remains,  it  is  thus  of  no  small  interest  to 
find  the  stem  of  a  Tree-fern  in  these  beds.  The  specimen,  of  which 
a  i)ortiou  is  figured,  is  in  the  Paloeontological  collection  of  the  British 
Museum.  It  is  a  cast  in  sandstone,  and  is  only  a  fragment,  14 
inches  long  by  6  inches  broad  ;  other  portions  of  the  same  trunk 
are  in  the  collections  of  the  Revs.  T.  Stanton  and  J.  Penny.  The 
stem  had  been  fioated  out  to  sea,  and  been  tossed  about  or  rubbed 
till  the  bases  of  the  stipes  were  worn  off,  and  nothing  remained 
but  the  woody  portion  marked  with  the  scars  of  the  stipes.  The 
bed  in  which  it  was  buried  formed  an  admirable  matrix  around  the 
specimen,  which  in  process  of  time  entirely  disappeared,  and  its 
place  was  ultimately  filled  with  sand,  which  has  preserved  on  its 
surface  the  most  delicate  markings  left  iu  the  cavity.     No  structure 
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xists  in  the  iotcrior.  That  the  specimen  was  floated  out  to  sea 
•efore  being  buried,  there  can  be  little  doubt  from  its  abraded  con- 
ition  ;  but  this  is  the  more  certain  from  a  specimen  of  the  same 
peciea  (perhaps  the  same  individual  even)  in  the  possession  of  the 
Eevi  T.  Stanton,  which  has,  as  Mr.  Cunning  ton  informs  me,  shells 
f  Ezogyra  adhering  to  it. 

The  specimen  figured  in  Plate  XII I.  is  somewhat  compressed. 
The  characteristic  markings  are  absent  along  a  narrow  longitudinal 
'Ortion  of  one  of  the  flattened  surfaces ;  this  probably  represents 
he  opening  in  the  mould  through  which  the  sand  cntei'cd.  Tlio 
cars  are  small  in  comparison  with  most  recent  ft^rns.  They  are 
rrnnged  in  a  spiral  cycle,  which  com])lotes  a  single  revolution  in 
SO  inches  of  the  stem,  and  contains  34  scars  in  each  cycle.  Tho 
tears  are  of  an  oval  form,  and  contain  two  series  of  markings  pro- 
luced  by  the  vascular  bundles  (Plate  XIII.,  lij:.  «.).  The  inmr 
ane  is  composed  of  a  continuous  plate  of  vascular  tissue,  and  tht*. 
outer  consists  of  8  or  9  separate  small  round  bundles  distributed 
equally  round  the  lower  half  of  the  scar.  The  inner  plate  passed 
up  through  the  centre  of  the  stipe,  while  the  separate  bundles 
itrengthened  its  under  surface.  The  inner  plate  presents  a  scinu;- 
what  complex  figure ;  it  consists  of  a  constricted  centre  with  a 
ronndish  lobe  below,  and  two  erect  lobes  separated  by  a  sinus 
which  forms  a  break  in  the  vasscular  plate. 

This  fossil  was  originally  described  by  Sternberg,  and  named  by 
him  Lepidodendron  punctatum.     Martins,  observing  its  afHnity  to 
the  recent  FHices,  gave  it  the  name  of  FUicitcs  pitnctatus.     Bronsr- 
niart^  though  noticing  the  resemblance   between  its  leaf  scnr  and 
those  of  some  recent   ferns,   referred    it   to   the   genus  Stf/iliariu. 
Goeppert  went  as  far  as  the  materials  enabled  him,  when  he  de- 
scribed it  as  Cfiulopieris  punctata,     Presl  altered  the  generic  nanio 
into  ProtopteriSf  and  Corda  sets  aside  the  specific  denoininatio!i  by 
which  it  was  known  to  all  preceding  authors,  and,  for  no  apparent 
reason,  names  it  after  its   discoverer  Protopteris  SlcrnbertjL     Thu 
locality  given  by  Sternberg,  *  in  saxo  arenaceo  formationis  Lithan- 
thracum,'  was  referred  by  him  to  the  Coal-measures ;  and  accepting 
this  determination  like  all  who  have  after  him  treated  of  this  fossil, 
I  had  almost  added  another  to  this  list  of  s^nonymcs,  having  given 
the    Shaftesbury   fern-stem    the   manuscript   name   of   CaulopUris 
DicksonioideSy  which   unfortunately,   before  I   had    investiiiated  its 
history,   I  permitted  to  bo  inserted  on  tho  jjlate.     Dr.   Fritsch  of 
Prague  has  since  Informed  me,  that  the  bed  from  which  Cattloptfris 
punctata  was  obtained  is  Upper  Greensand,  and  that,  in  1849,  Dor- 
mitzen  found   in   the   same   stratum  two  additional  species,  whieh 
M.  Krejci  figured  and  descrilKjd  in  the  Bohemian  Journal  *Ziva' 
for   1853,  viz.  Alsophilina  Kauniciana,  and    Oncopliris  NeUwalli, 
These  were  preserved  as  red  sandstone  casts,   like    the   sj>eciinens 
from    Shaftesbury,    but    they  are    much    more    compressed.    They 
have  a  diameter  of  6    inches,    and  he    considers    I  hey   may  have 
attained   a  height  of  30  or  40  feet.     He  thinks    that  the    Cyathar, 
of  South  America  and  the  West  Indies  are  their  nearest  living  re- 
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presentatives.  The  specimens  occur  in  a  thin  coal^neani,  whieb  is 
covered  by  a  red  sandstone  rock«  and  rests  on  a  bed  of  grayisb  bla^ 
claj,  in  which  are  found  the  remains  of  plants  peculiar  to  the  Chalk. 
The  beds  at  Kaunitz  are  then  of  the  same  age  as  those  at  Shaftes— 
bury,  and  there  can  be  no  doubt  that  the  fossil  is  the  same  species. 

The  only  means  of  determining  the  affinities  of  this  fern  are  to 
be  obtained  from  the  leaf-scars.     Both  Brongniart  and  Goepperl: 
have  shown  that  these  are  of  considerable  systematic  value.     The 
figures  in  the  scars  are  produced  by  the  vascular  bundles ;  and  as 
these  are  related  to  the  form  of  the  frond,  and  even  to  the  spore- 
bearing  nerve,  it  is  evident  that  allied  plants  will  agree  more  or  less 
in  the  arrangement  of  the  vascular  bundles.     This  subject  has  not 
yet   received  the   attention  in  tree-ferns  that  it  deserves.       The 
arrangement  of  the  bundles  in  the  stemless  species  found  in  Europe 
has  been  described  by  Douval-Jouve,  Ogilvie,  Church,  &c. ;  and 
their  importance  has  been  shown  in  their  giving  additional  dis- 
tinguishing   characters   to    allied   species,   and   in  uniting  others 
that  had  been  separated  on  insufficient  data.     The  peculiarities  I 
have  described  in  the  leaf-scars  of  Cavlopteris  punctata^  are  remark- 
ably like  what  we  find  in  the  recent  genus  Dicksonia.     There  is 
placed  on  the  plate  a  drawing  of  a  portion  of  the  stem  of  Dicksonia 
antarciica  for  comparison  (Fig.  c).     Were  the  scars  sufficient   to 
determine  the  species  I  would  not  hesitate  to  place  it  in  this  genus, 
but  all  the  parts  employed  by  botanists  in  the  classification  of  feros 
are  wanting.     In  the  manuscript  name  which  I  had  given  to  it,   [ 
expressed  as  much  regarding  its  affinities  as  the  materials  enable 
me — it  is  a  Dicksonia-like  fern-stem.     Not  only  in  the  structure  of 
the  scar,  but  also  in  its  small  size,  and  in  the  consequent  small  frond, 
it  is  nearer  to  Dicksonia  than  to  Cyathea. 

The  specimen  exhibits  five  very  slight  constrictioi\s  produced  by 
seasonal  interruptions  to  the  growth,  three  of  which  are  shown  in 
the  plate.  In  tlie  fern-stems  from  tropical  and  sub-tropical  regions 
which  I  have  examined,  I  can  find  no  evidence  of  such  interruptions 
in  the  growth.  I  have,  however,  observed  similar  constrictions  in 
stems  of  native  ferns  grown  under  favourable  circumstances  in 
Britain.  Some  years  ago  I  obtained,  in  a  gully  on  the  side  of  Ben 
Lomond,  specimens  of  LastrcBa  Filix-mas  with  true  stems  a  foot  in 
length,  which  showed  that  they  were  then  in  their  fourth  year  by 
the  three  constrictions  on  the  stems  ;  and  specimens  of  Polystichum 
Lonchitis  which  I  have  seen  in  the  herbarium  of  N.  B.  Ward,  Esq. 
collected  on  the  west  coast  of  Ireland,  exhibit  numerous  similar 
annual  constrictions  in  a  very  beautiful  manner.  This  appearance, 
then,  on  the  stem  from  Shaftesbury  seems  to  indicate  an  alternation 
of  climate  similar  to  what  we  now  experience  in  Britain,  and  this  is 
further  attested  by  the  exogenous  rings  in  the  specimens  of  fossil 
wood  to  which  I  have  alluded.  These  rings  are  of  different  thick- 
nesses, one  season  having  been  then  more  favourable  to  the  growth 
of  the  plant  than  another,  as  at  the  present  day.  It  is  well  to 
remember  here,  however,  that  cold  is  not  the  only  physical  cause  of 
interruption,  but  that  a  periodic  dry  wind  as  on  the  coast  of  China, 
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an  extreme  heat  without  moisture  as  in  several  tropical  regions,  and 
other  causes,  may  produce  a  season  of  rest  in  plants  like  that  result- 
ing from  winter  in  our  temperate  region.  The  small  size  of  the 
frond,  indicated  by  the  smallness  of  the  scar,  would  favour  the 
opinion  that  Caulopteris  punctata  inhabited  a  temperate  region. 

Corda  describes  four  species  of  the  genus  Caulopteris  {Protopteris, 
Corda),  viz. :  C.  punctata^  C.  Singeriy  C.  Cottceiy  and  C  microrrhiza. 
It  is  possible  that  these  are  all  the  same  species,  the  differences 
considered  as  of  specific  value  by  the  author  depending  on  the  por- 
tion of  the  stem  to  which  the  specimens  described  belong.  The  fern- 
stem  is  the  type  of  the  acrogenous  method  of  growth.  This  is  too 
often  held  as  meaning  that  the  older  part  of  the  stem  undergoes  no 
change,  tha  life  and  change  being  confined  to  the  growing  point. 
But  this  is  not  the  case,  for  as  long  as  the  fern  lives  the  older  por- 
tion of  the  stem  continues  to  elongate,  and  the  leaf  scars  to  separate 
more  and  more  from  each  other,  so  that  the  base  and  the  apex  of 
the  same  stem  present  very  different  appearances.  The  closely 
packed  scars  of  C, punctata  indicate  that  the  specimens  on  which  tliis 
species  is  founded  belong  to  the  upper  portion  of  the  stem.  C.  Sin^ 
geri  and  C  Cottai  have  the  same  stigma  on  the  scar  as  C,  punctata^ 
but  differ  from  that  species  and  from  each  other  in  the  distribution 
of  the  scars  on  the  stem  :  they  may  be  founded  on  specimens  from 
near  the  base.  The  scars  of  C  mierorrhiza  are  unknown,  being 
hidden  by  the  mass  of  small  roots  which  envelope  the  stem  at  its  base. 

I  have  adopted  Goeppert's  name,  Caulopteris,  because  it  was  esta- 
blished prior  to  Prolopteris  of  Presl.  Independently  of  this,  it  is  the 
best  designation — the  one  that  would  be  adopted  if  fitness  were  the 
criterion,  as  it  indicates  all  that  it  is  safe  to  affirm  regarding  the 
fossil,  while  ProtopteriSy  as  applied  to  this  Greensand  fern,  is  evi- 
dently erroneous.  I  add  the  synonymy  with  references  to  the  works 
where  they  were  established. 

Lepidodtndron  pimctatum,  Sternberg,  Flora  der  Vorwelt,  Fasc.  I.,  pp.  19  and  23. 

Tab.  VI.  and  VIII.,  fig.  A. ;  Fasc  IV.,  p.  xii. 
FUicites  punctatus,  Martius,  Bo  Flantis  AntcdiluvianiB,  in  Benkschr.   Kegensb. 

Gesellsch.     Vol.  II.,  p.  130. 
Siffiliaria  punctata,  Brongniart,   Hist.  Veg.  Foss.,  VoL  I.,  p.  421.  t.  141,  fig.  1  (a 

copy  of  Sternberg's  figure). 
Caulopteris  punctata f  Goeppert,  Foss.  Farmkrauter,  p.  449. 
Protopteris  punctai^i  Presl  in  Sternberg's  Flora  der  Vorwelt,   Vol.  II.,  p.  170. 

t.  65.  fig.  1,  2,  3. 
Protopteris  ^ernbergi,  Corda,  Beitrage  Flora  der  Vorwelt,  p.  77, 1 48,  fig.  1. 

EXPLANATION  OF  PLATE  XHI. 

A. — Portion  of  the  stem  of  Caulopteris  pimctata,  Goepp.,  reduced  one-half. 
From  the  Greensand  of  Shaftesbury,  Dorsetshire.     15. — A  single  scar  of 
same,  natural  size.     C. — A  portion  of  the  stem  of  Dicksonia  antaniicaj 
Labill.,  from  New  Zealand. 
Note. — The  name  of  Caulopteris  Dicksonioiiles  must  bo  considered  a.s  with- 
drawn, having  been  printed  on  the  plate  before  the  a<re  of  the  Kaunitz 
deposit  had  been  ascertained.     The  description  in  the  ^  Ziva'  being  written 
in  Bohemian,  I  am  indebted  to  Thomas  Watts,  Esq.,  and  Kussell  Martineau, 
Esq.  of  the  British  Museum  Library,  for  a  translation  of  M.  J.  Krejci's 
descriptions. 
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Iir.  History  of  the  Discovery  op  the  Fossil  Elephant  of 
Malta,  with  a  Descrittiok  of  the  Fissure  in  which  it 
was  originally  found. 

By  A.  Leith  Aiujcs,  M.B.,  F.G.S.,  &e. 

A  BOUT  Midsnmmer  of  tlie  year  1857,  when  a  quarry  was  being 
-^^  made  in  the  soft  calcareous  sandstone  in  the  district  of  Gaudia, 
near  the  village  of  Micabba,  Malta,  one  of  the  numerous  fissures  so 
common  in  all  the  formations  of  the  two  islands  was  observed  to 
run  in  a  straight  line  about  £.  and  W.  It  was  a  simple  vent,  with 
several  funnel-shaped  expansions,  and,  as  usual,  was  filled  with  red 
earth  and  stones.  Among  the  debris  of  one  of  these  expansions, 
several  bones  of  large  size  attracted  the  attention  of  the  workmen, 
and  Dr.  Speteri  Agius,  LL.D.,  a  gentleman  residing  in*  the  neigh- 
bourhood, having  heard  of  the  discovery,  repaired  to  the  spot,  and 
picked  up  from  among  the  exuvias  a  portion  of  a  tooth  and  several 
fragments  of  bones,  which  he  deposited  in  the  Museum  of  the  Maltese 
University.  Shortly  afterwards,  a  dispute  between  the  proprietor 
and  the  lessee  of  the  quarry  put  an  end  to  the  excavation,  and  the 
entire  cavity  was  filled  with  rubbish,  and  levelled  out  into  a  field. 
In  that  condition  it  remained  until  reopened  in  June  1865. 

Reverting  to  the  above-mentioned  remains  found  by  Dr.  Speteri 
Agius :  these  included  a  portion  of  an  upper  penultimate  true 
mular  of  Elephas  Melitcnsis^  showing  five  di^ks  of  wear,  the  sixth 
plait  fractured,  and  the  remainder  wanting ;  two  heads  of  humeri ; 
portions  of  shafts  of  a  femur,  humerus,  and  fragments  of  other  bones. 
In  my  memoir  *  On  the  Mnghluk  Cave  and  other  Ossiferous  De- 
posits found  in  Malta,'  read  at  a  meeting  of  the  Koyal  Dubiiu 
Society,  November  18th,  1861,  I  adverted  to  this  discovery,  and 
stated  my  reasons  for  considering  the  molar  distinct  from  that  of  the 
mammoth,  to  which  it  was  then  erroneously  considered  to  belong ; 
surmising  also,  at  the  same  time,  that  its  characters  more  closely 
approximated  to  those  of  the  African  Elephant,  in  which  sub-genus 
{Loxodon)  it  has  since  been  placed  by  the  late  Dr.  Falconer. 

Such  is  the  history  of  the  discovery  of  this  remarkable  probos- 
cidian.    Three  years  afterwards   (1859),  a  rich  collection   of  the 
teeth  and  other  remains  of  this  elephant  were  colleck'd  by  Captain 
Spratt,  ll.N.,  from  the  debris  of  a  cave  near  the  village  of  Zcbbug, 
and  forwarded  to  the  late  Dr.  Falconer.     Descriptive  details  of  the 
cave  and  its  exuviae  were  read  by  both  gentlemen  at  the  Cambridge 
Meeting  of  the   British  Association  in   1862,  when   Dr.  Falconer 
proclaimed  the  elephant  to  be  a  new  species,  and  named  it  Eiephas 
Melitensis.     Further  researches  in  caves,  fissures,  and  alluvial  de- 
posits in  Malta  have  resulted  in  disclosing  many  more  remains  of 
this  elephant,  which  undoubtedly  roamed  (and  at  no  very  distant 
j)eriod)  in  vast   herds  over  the  area,  with  two  species  of  fjippo- 
potamuSy  a  gigantic  rat,  birds  of  colossal  dimensions,  a  lizard,  and 
a  land- turtle  of  un  extraordinarily  large  size:  at  a  time  when  the 
land-shells  were  identical  with  those  now  living  on  the  island. 

Having  long  desired  to  examine  the  spot  where  tlie  first  traces  of 

the  3falteso  Elephant  had  been  discovered,  and  after  many  unsuc- 

cossful  attempts  to  overcome  ioo\\«\i\^xe^\xd\e«a^ — by  no  means  credit- 
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able  to  the  satire  iDtelligence  or  leamiDg, — permission  was  at  last 
obtained  through  the  kind  interTention  of  His  Excellencj  Sir 
Henrj  Storks,  and  the  clearing  oat  of  the  Gandia  iissore  was  begun 
on  the  14th  June,  I860,  at  the  expense  of  the  Malta  University, 
where  the  fossib  obtained  have  been  deposited.  I  was  requested  to 
superintend  the  excavations,  and  with  the  able  a^fsistance  of  my 
friends,  Mr.  Welch,  22nd  Regiment,  and  Dr.  Carruana,  LL.D.,  se- 
cretary and  curator  to  the  College  Museum,  the  entire  debris  was 
carefully  examined,  and  the  work  completed  in  a  few  days. 

The  Gandia  fissure  was  found  to  be  a  funnel-shaped  hollow,  15 
feet  deep,  and  about  9^  feet  in  length  at  the  entrance.  The  average 
thickness  might  have  been  originally  from  4  to  5  feet;  but  as  a 
portion  of  it  had  been  removed  with  cue  of  the  sides  of  the  fi.<sure 
during  the  quarrying  in  1867.  the  last  measurement  could  not  bo 
ascertained  with  accuracy.  Tracing  the  rent  along  the  surface  of 
the  rock  for  upwards  of  200  feet,  it  was  found  to  be  a  vertical 
fissure,  with  the  opposite  sid«:s  almost  in  close  apposition,  excepting 
at  the  fossiliferous  gap,  and  others  of  smaller  dimensions,  which  were 
aeen  here  and  there  along  its  course.  The  sides  of  the  fi:<sure  were 
perfectly  smooth,  and  coated  with  a  thin  layer  of  stalagmite,  forming 
polished  surfaces,  doubtless  resulting;  in  part  from  friction  of  the 
opposing  sides  during  oscillations  of  level,  as  can  be  clearly  seen  on 
many  of  the  'slips'  and  '  fissures'  in  numerous  other  quarries. 

After  the  removal  of  the  rubbish  occupying  the  side  of  the  fissure, 
which  had  been  taken  away  in  quarrying,  a  mass  of  red  earth  and 
stones,  8  feet  in  height  by  9^  feet  long,  and  from  2^  to  3^  feet  in 
thickness,  was  seen  adhering  to  the  remaining  side  of  the  fissure. 
The  stones  were  all  composed  of  the  parent  rock,  and  varied  in  size 
from  a  few  inches  to  two  or  three  feet  in  circumference,  and  wert», 
for  the  most  part,  rounded  and  much  decayed,  from  having  been  long 
in  the  red  earth  :  others,  however,  had  become  hardened  into  a  palo 
green  limestone,  by  the  absorption  of  water  charged  with  carbonate 
of  lime — an  occurrence  common  to  fragments  of  this  rock  that  have 
been  exposed  to  the  slow  percolation  of  lime-water  in  caves  and 
elsewhere.  Both  stones  and  earth  were  firmly  packed,  as  if  by 
considerable  pressure.  From  top  to  bottom,  but  perhaps  more  so 
near  the  former,  were  interspersed  teeth  and  bones  of  the  Maltese 
Elephant,  indi-scriminately  with  the  bones  of  very  large  and  smaller 
birds,  and  jaws,  teeth,  and  bones  of  the  Myoxis  Meliiensis.  No 
shells  were  found.  The  lonij^  bones  of  the  quadrupeds  and  birds 
were  all  broken  and  in  fragments,  excepting  those  of  the  feet,  which 
were  usually  entire.  The  elephants'  teetli,  altliough  fractured  in 
many  cases,  showed  no  traces  of  having  been  rolled ;  and  from  the 
perfect  condition  of  their  macha^rides  and  fangs,  it  was  evident  they 
had  not  been  brought  from  a  long  distance.  The  same  was  observed 
with  reference  to  the  articulating  surfaces  of  the  birds'  bones,  which 
as  a  rule  were  also  very  entire.  The  jierfect  state  of  disorder  in 
which  the  remains  were  found  precluded  the  idea  that  the  elephants, 
at  least,  had  fallen  into  the  fissure,  but  proved,  on  the  contrary,  that 
their  remains,  and  those  of  the  other  animals,  had  been  swept  in  by 
the  agency  of  water.    As  further  exemplifying  this,  it  is  worthy  of 
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note,  diat,  two  miles  distant^  iu  a  Bouth-westerly  direction,  were  situ- 
ated two  remarkable  cavesy  and  a  breccia,  in  which  I  foond  abundant 
remains  of  Hippopotamus^  and  of  EUphas  MeiUensiSf  in  situations 
clearly  iudicating  that  they  had  been  deposited  by  the  tnmultnoos 
agency  of  water,  which  in  one  situation  had  borne  down  the  bones 
of  elephants  along  with  the  soil  in  which  they  were  embedded. 
There  also  were  birds*  bones  in  great  abundance,  of  the  same  di- 
mensions as  above ;  and,  from  the  length  of  the  shafts  in  many  cases, 
I  opine  that  water-birds  predominated. 

I  have  also  reports,  from  intelligent  native  gentlemen,  of  many 
fossiliferous  fissures  having  been  discovered,  (^ielly  in  quairying 
and  digging  foundations  of  houses,  and  that  the  contents  were  as 
described  above,  sometimes  a  blue  clay  taking  the  place  of  the  red 
earth.  The  description  of  the  remains  in  one  or  two  instances 
clearly  point  to  the  Elephant 

From  a  close  study  of  the  geological  features  of  the  districts  in 
which  the  Post-tertiary  fossil  fauna  of  these  islands  has  been  found— > 
also  of  the  deposits  and  organic  remains, — I  am  strongly  of  opinion 
that  large  bodies  of  water  at  one  time  flowed  over  a  great  portion  of 
the  south-eastern  half  of  the  ishmd  of  Malta,  either  Wore  or  during 
the  submergence  of  the  surrounding  area.  This  will  be  more  apparent 
when  my  explorations  in  other  parts  of  the  island  come  to  be  noticed. 

I  cannot,  however,  close  this  brief  communication  without  a  pass- 
ing notice  of  the  following  points  : — 

let.  The  absence  of  Camivora  among  the  Post-tertiary  fossil  fauna 
hitherto  discovered  in  Malta,  although  traces  of  gnawing  on  the 
bones,  in  one  cave,  very  clearly  shows  that  such  quadrupeds  did  exist 

2nd.  The  wonderful  sameness  of  the  fauna,  and  the  excessive 
numbers  of  the  individuals  in  certain  situations ;  besides  the  still 
stranger  anomaly  of  vast  quantities  of  remains  of  Hippopotamus 
and  Elephas  occupying  distinct  caves,  within  200  feet  of  each  other, 
and  almost  on  the  same  terrace-cliff.  I  believe,  however,  as  further 
explorations  proceed,  the  majority  of  these  points  will  be  cleared 
up ;  for  there  are  not  wanting  indications  among  my  late  explora- 
tions, which,  if  followed  up,  may  lead  towards  important  discoveries. 

I  will  now  enumerate  the  fossil  remains  of  the  Gandia  Fissure, 

L  ELEniAS  Melitensis. 


a.  Teeth. 


(I.)    MilkMolan. 

1.  AntopenaUimate 

2.  Pt^Dultimuto     . 

3.  Lotit 


(2.)  True  Molan. 
1.  ADtopcnultimate 
%,  PoDultimato     . 
3.  Lufit 


Totid 


"Upper  Jaw. 


B. 


—  2 


2 
2 


Lover  Jaw. 


R. 


L. 


3     '     — 
1  — 


1    :    — 

1*  I    — 
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(3.)  Broken  firagments  mod  pluts  equal  to  about  six  teoth»  cbiotly 
belonging  to  adolooent  and  aged  individuals. 

b.  Tmsks. 

1.  Fragment  of  a  tip,  3^  in.  in  length,  perfectlj  straight ;  gri^ntost 
circumference,  2^  inches. 

2.  Portion  of  a  curved  central  part  of  the  tusk,  lengtli  6  iu.  by 
6f\f  inches  in  circumference. 

c^  SkulL 

1.  Fragments  showing  diploe. 

2.  Portion  of  right  lower  ramus,  with  tooth  in  sUA^  of  a  very 
young  individual.  The  tooth  is  well  worn,  and  indicates  the  M*conil 
of  the  milk-series.  The  symphysial  canal  is  wider  in  proi>ortioii  thiiii 
in  E.  Afrieanus^  making  the  chin  less  pointed. 

3.  Mastoid  processes  of  temporal  bones  of  at  least  two  adult  indi- 
viduals. This  portion  of  the  skull  is  common  among  the  elephant 
remains  I  have  found  in  other  situations. 

d.  Vertebral  Column. 

1.  One  cervical  vertebra.  I    3.  One  caudal  vertebra. 

2.  Hve  dorsal  ditto.  |    4.  Numerous  fragments  of  riliM. 

«.  Upper  Extremity, 


1.  Two  portions  of  scapula. 

2.  Foiir  oeads  of  humerus. 

3.  One  inferior  extremity  of  radius. 


4.  Two  upper  extremities  of  rndiiis. 

5.  Seven  carpal  bones. 

6.  Eight  metacarpal  bones. 

f.  Lower  Extremity. 

g.  Thirteen  phalanprenl  bonon. 
h.  Throe  m^HHnioid  boni^H. 
t.  Numerous  fragmunts  of  \n\\\i^  nnil 
flat  bonos. 


1.  Two  portions  of  os  innominatum. 

2.  Two  mferior  extremities  of  tibia. 

3.  Five  tarsal  bones. 

4.  Six  metatarsal  bones. 

II.  Mtoxis  Melitensis. 

a.  Two  lower  jaws  and  teeth.        b.  One  tibia. 

III.  Birds'  Bones. 

Not  determined;  several  of  large  dimensions  with  long  slinn-*, 
possibly  belonging  to  Grallse  and  Anseres  of  cnortiioiis  sizo.  Tim 
breadth  across  the  lower  condyles  of  the  femur  and  hijm«:rtj4  in 
many  average  respectively  1^'^  inches. 

N.B.    This  last  includes  also  the  remains  found  by  Dr*  H.  Agiupi. 


rV.   On  the  Geoi>ogt  ok  Hoiukt  Town. 

By  TntiUkn  WkHM^nn,  V^\. 

THK  bland  of  Tasmania  is  conncct^^l,  as  it  w^r^,  with  i\\n  f^onti' 
nent  of  Australia  by  two  chains  of  inlands,  tlio  liri^TS  /^  wlii/di 
are  afterwards  continued  in  the  mountain-sy-it^TfrM  Urf  h  //f  'It^mMu^ 
and  Australia.  The  Tasmanian  nyAUiuin  pais  from  utniU  Ut  A/zuth  in 
a  strangely  zigzag  course,  throughout  whirth  iU*i  rniri#}ralo((l/rfil  /hft- 

enaViled  to  takft  itn  m-^aanfMn^Tfitfl  ^**•fIr,r<*  it  wm  ;/irti;il)y  *Ut(*ff,yf>f]  tu  rfm/r/ir,'^  t\,H 
matrix.  The  exir»:m*  i*^»i(th  of  l\i^  rrtjmn  wah  %>,,  m^rri'-^  f,-t^  \*uy^^\t  f,t  <  .rf,!/-^ 
in  wear,  a^  inefaca;  noml^  of  pUitii,  10,  sari  %  uk/n  rv\%f- ;  n<irr»if/'f  ^f  'I^kn  //f 
wwr,  8» 
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racier  of  the  rocks  yaries  considerablj.  The  land,  therefore,  may 
be  presumed  to  have  once  presented  a  very  different  line  of  contour 
to  what  it  does  at  the  present  day. 

In  bygone  geologic  ages,  Tasmania  must  have  been  represented 
by  at  least  five  rocky  islets.  Then  the  intervening  sea-bottom 
became  raised,  and  the  area  appeared  as  one  continuous  mass  of 
land,  deeply  indented,  however,  by  two  gulfs,  which  being  in  time 
filled  with  aqueous  deposits,  now  constitute  the  respective  coal- 
basins  of  Campbell  and  Hobart  Towns.  It  is  to  the  geology  of  the 
latter  basin  that  the  following  notes  bear  reference. 

Following  the  road  from  Hobart  Town  to  New  Norfolk  (a  town- 
ship situate  on  the  Derwent,  and  about  twenty  miles  from  the  metro- 
polis), there  are  met  with  a  succession  of  Carboniferous  shales  and 
sandstones,  cut  by  numerous  dykes  and  masses  of  eruptive  green- 
stone and  black  basalt,  or  covered  over  by  gravel  and  other  aqueous 
deposits,  until  near  Bridgewater  (ten  miles  from  Hobart  Town), 
where  there  is  exposed  a  dense  claystone,  which  is  in  turn  succeeded 
by  thick  beds  of  highly  fossiliferous  limestone.  The  latter,  after 
extending  for  several  miles,  and  presenting  a  gradually  rising  series, 
dip  in  quite  a  contrary  direction,  so  that  at  New  Norfolk  the  clay- 
stone  of  Bridgewater  is  again  met  with,  and  then,  still  further  on, 
towards  Hamilton,  are  beds  of  sandstone,  shale,  and  coal,  appearing 
in  the  reverse  order  of  the  succession  passed  over  in  journeying 
from  Hobart  Town  to  Bridgewater.  It  would  seem,  therefore,  that 
an  anticlinal  axis  exists  near  the  latter  place  (see  fig.  1). 
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I'lo.  1.— Sandy  Bay  vid  IIobaiit  to  New  Norfolk.* 

(The  whole  of  this  sectiou  is  much  cnt  up  and  disturbed  by  dykes  of  basalt,  iic,  which 

arc  not  shown.) 

Along  nearly  all  the  other  routes  pretty  much  the  same  series  of 
rocks  is  met  with,  only  that  the  limestone  seldom  appears  at  the 
surface  :  in  the  lines  leading  up  Mount  Wellington,  however,  the 
last-named  rock  is  met  with  at  barely  a  mile  from  the  boundary 
of  Hobart  Town.  This  is  simply  the  result  of  great  disturbance  and 
denudation  having  taken  place  thereabout. 

The  area  of  Hobart  Town  is  traversed  by  a  series  of  broad  stripes 
alternately  of  sandstone  and  basalt.     In  one  locality — near  Trinity 


*  For  an  cxplauation  of  the  lettors,  sec  fig.  2. 
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Church — the  clmjstooe  appemn  as  a  sarfaee  rock ;  the  oral  patch 
crowning  Sjioekloftj  is  a  compact  greenstoney  resembling  that  of 
Mount  Wellington. 

It  is  worthj  of  remark,  that  nearly  all  the  sand  and  clajitones 
have  a  dip  in  the  direction  of  Moant  Wellington.  This  pecoliarit  j 
of  dip  is  not  confined  to  Hobart  Town  alone^  but  seems  to  be  general 
over  the  whole  adjacent  district,  the  only  exception  being  upon  the 
immediate  sides  of  the  mountain,  and  here  the  dip  is  directly  oppo- 
site to  that  fwerailing  elsewhere. 

Bj  the  aecompanjing  section  Tfig.  2)  it   will  be  seen  that,  ex- 
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eluding  Mount  Wellington  and  the  >A«ah4,  the  amn^rern^mt  of  the 
sandstones  eomewLat  resemble*  a  Mrri'r'  of  ratchet  teeth,  rWiu^  one 
above  the  other  from  the  Denrent  t/^ wards  the  Eoath-weet.  As  a 
very  homely  illuMration,  we  may  frup]y>«e  a  set  of  woodcm  cubes  to 
be  laid  out  upon  a  yielding  foundation,  say  a  sofa  cushion,  so  thai 
the  surface  of  the  whole  represent*  a  perfectly  level  f$af>eHjcie«. 
Some  disturbing  force  having  changed  the  faorisontal  plane  of 
each  cube  into  a  g<ri«tly  sloping  incline,  at  every  joint  a  diminutive 
escarpment  was  formed.  If  we  now  imagine  that  some  molten  sub- 
stance, such  as  wax,  hit^  Uren  forced  from  Mow  through  the  various 
interstices,  so  that  the  overflow  partially  fills  up  the  miniature  val- 
leys, we  shall  have  a  model  rej.re»<rntation  of  Uobart  Town,  with  its 
sandstones,  dUlocation*,  and  eruptive  ro'.'k*. 

It  will  probably  be  a^^ked  why  the  dip  of  the  virions  beds  rt-ma'jiTs 
so  constantly  the  same,  ar.d  t/^wards  in.ctead  of  from  an  evidently 
upheaved  rock  ?  Perljap*  the  local  dip  in  the  opfy>site  direction, 
mentioned  as  occurring  on  the  side«  of  Mount  Wellington,  may,  in 
some  measure,  explain  the  difficulty. 

If  a  vast  level  plateau,  feuch  as  once  existed  hereabouts,  fhoisM 
ever  become  broken  up  by  the  protru^ron  of  a  *ma«aif'  like  tlie 
Mount  Wellington  range,  it  is  not  uu reasonable  to  supp:>>e  that 
many  fractures  would  take  place  at  a  distance  from^  aod  fierbaps 
parallel  Ut^  the  intrusive  mass.   In  addition  to  this  simple  fraciux^ 
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the  beds,  a  lateral  pressure  may  also  have  led  to  a  phenomenon 
somewhat  analogous  to  what  takes  place  when  the  pieces  of  ice  in 
a  large  floe  begin  to  pack  one  upon  the  other.  Hence  the  apparent 
anomaly  just  alluded  to. 

From  whatever  cause  these  secondary  fissures  arose,  they  do  not 
seem  to  have  been  filled  up  with  the  basalt  which  they  now  contain 
contemporaneously  with  their  formation.  Still,  the  time  elapsing 
between  the  fracturing  and  eruptive  forces  may  have  been  extremely 
short;  what  is  meant  being,  simply,  that  the  fissures  referred  to  do 
not  owe  their  origin  to  the  protmsion  of  the  basaltic  dykes  by  which 
they  are  now  completely  occupied. 

Of  the  rocks  met  with  in  the  district,  the  lowest  is  of  an  extremely 
fossiliferous  character,  and  is  called  by  the  colonists  Mountain  or 
Carboniferous  Limestone  (?).  It  appears  to  be  divided  into  two 
distinct  beds.  The  lower  contains  much  lime  and  a  profusion  of 
bivalves  {Spirifera^  PectinidtB^  and  Producta)^  and  the  upper  being 
more  arenaceous,  and  inclosing  a  large  quantity  of  corals  {Fenettella 
and  Stenopora). 

On  the  sides  of  Mount  Wellington  are  a  number  of  erratic  blocks, 
containing  a  larger  number  of  spiral  univalves.  Such  blocks  are  of 
great  hardness,  and  seem  in  some  instances  to  be  nearly  made  up  of 
arenaceous  particles ;  but  it  must  not  be  supposed  that  this  variety 
in  organisms  and  texture  indicates  a  formation  upon  a  horison  dif- 
ferent from  that  of  the  adjacent  limestone. 

Above  these  beds  is  a  dense  compact  stratum,  locally  known  as 
*  mud '  or  *  clay  stone.'  According  to  Mr.  Selwyn,  it  is  upwards  of 
400  feet  in  thickness.  In  a  few  places  impressions  of  shells  arc  dis- 
coverable ;  but  generally  fossils  are  of  rare  occurrence.  Scattered 
here  and  there  throughout  the  mass  are  numerous  pieces  of  quartz 
and  other  rocks. 

It  was  probably  the  prevalence  of  vast  quantities  of  turbid  water, 
originating  this  deposit,  which  so  completely  destroyed  the  immense 
growth  of  corals  characteristic  of  the  upper  beds  of  limestone. 

Immediately  over  the  '  clay-rock  '  is  superimposed  a  great  thick- 
ness of  sandstone.  This  stratum,  also,  is  especially  barren  of  any 
remains  of  animal  life ;  but  sandstone  generally  forms  a  bad  matrix 
for  the  preservation  of  fossils. 

Interstratified  with  the  upper  portion  of  the  sandstone  beds  are 
layers  of  shale  bearing  impressions  of  'fern-leaves'  and  'calamites,' 
together  with  one  or  two  layers  of  coal,  changed,  for  the  most  part, 
into  anthracite.  The  absence  of  SigillariOy  Stigmaria,*  Lepidaden' 
dron^  and  other  genera  characteristic  of  the  English  Coal-measures, 
would  seem  to  suggest  that  the  coal  of  Tasmania,  like  that  of 
Victoria,  is  not  of  the  true  Carboniferous  period. 

What  may,  in  some  measure,  go  to  confirm  the  opinion  so  hazarded, 
is  the  discovery  in  the  sandstone  of  a  bone,  said  by  Professor  Owen 
to  be  the  '  femur  of  a  Labyrinthodon,' — a  reptile,  if  I  mistake  not, 
generally  associated  with  rocks  of  the  Triassic  age. 

A  Ilobart  Town  geologist,  Mr.  Morton  Alport,  speaking  to  mo 
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*  See  Note  at  the  end. 
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upon  the  subject,  staled  his  belief  that  the  bone  in  question  was  found 
in  beds  situated  above  the  coaL  It  is  with  extreme  diffidence  that 
I  Tcnture  on  a  conclusion  contrarj  to  that  of  a  gentleman  whom  I 
believe  to  be  both  an  enthusiastic  and  a  careful  observer ;  but,  from 
a  rather  rapid  examination  of  the  beds  in  question,  I  had  certain  I  j 
thought  differentlj.  The  section  (fig.  2,  p.  493)  will  show  both  the 
position  of  the  fossil,  and  also  the  nature  of  the  rocks  adjacent. 

It  will  be  seen  that,  from  the  western  boundarj  of  the  stripe  of 
basalt  occupjing  the  *  Domain,'  to  the  sandstone  of  'Knock lofty 
Terrace,'  the  strata  present  a  gradually  ascending  series  of  outcrops ; 
although  it  is  more  than  probable  that^  in  consequence  of  faults,  the 
sum  of  the  outcrops  is  not  exactly  an  expression  of  the  real  thickness 
of  the  aeries  exposed. 

At  the  point  B  (Trinity  Church)  beds  very  low  in  the  succession 
appear  on  the  surfiice,  the  upper  ones  having  evidently  been  de- 
nuded. As  the  coal-seams  appear  to  lie  near  the  top  of  the  series, 
it  is  pliun  that  a  comparatively  small  amount  of  denudation  would 
remove  both  such  seams,  and  also  a  portion  of  the  immediately 
underlying  sandstone.  The  position  of  the  beds  wherein  the  fossil 
was  discovered,  close  to  the  Gkyvemment  House,  near  the  centre  of 
the  valley  of  the  Derwent,  would  seem  to  give  no  promise  of  being 
spared  the  influence  of  denuding  agencies ;  so  that  although  through 
fitults,  the  points  B  (Trinity  Church)  and  C  (Knocklofty  Terrace) 
.are  evidently  more  upheaved  and  denuded  than  the  ground  near 
Grovemment  House,  it  is  hardly  probable  but  that  some  strata  were 
cut  off  from  the  latter  locality  also ;  and  as  I  believe  no  coal-beds 
have  been  discovered  thereabouts,  it  seems  but  reasonable  to  suppose 
that  the  carbonaceous  strata  have  been  swept  away,  and  that  the 
beds  now  remaining,  although  of  newer  age  than  the  clay  stone  of 
Trinity  Church,  are  decidedly  of  older  age  than  the  coaL*  This 
would  make  the  fossil  referred  to  of  great  use  in  determining  the 
freological  position  of  the  Tasmanian  beds,  and  show  that  they  were 
deposited,  at  the  very  least,  during  the  existence  of  the  Batrachian 
forms  of  the  Seeondjuy  period. 

It  may  be  asked,  as  the  limestone  is  of  Pabeozoic,  and  the  coal  of 
Mesoioic  age,  whether  the  surface  was  unsubmerged  during  the 
intervening  time,  or  whether  there  has  been  a  subsequent  removal 
of  rocks  once  deposited  ? 

Perhaps  it  vrill  appear  that  neither  of  these  alternatives  is  abso- 
lutely required.  The  Permian  group  may,  after  all,  be  repre5ente<l 
by  a  portion  of  the  strata  intervening  between  the  two  formations, 
although,  through  the  al^sence  of  fossils,  evidence  of  such  fact  is 
nowhere  discernible.  The  ^lagnc^ian  Limestone  may  have  been  so 
fiur  local  as  to  be  excluded  alt4>^ether  from  Ta.smanian  water?.  Pro- 
bably  the  beds,  during  the  course  of  their  deposition,  resembled  not 
a  little  the  accumulations  of  sand  now  gathering  upon  the  coasts 
both  of  Tasmania  and  Australia ;  deposits  which,  it  i«  likely,  will 
be  entirely  barren  of  fossils.     Such  beds  would  necess-arily  present 

*  I  hare  dw«U  parti nlarir  apon  the  above  factff,  nnc  th«-T  app«ar  to 
et^»ecially  apoo  the  qoestioo  of  the  age  of  the  Aostnliaii  ooed-d*rpc«it&. 
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but  few  evidences  of  changes  going  on  elsewhere,  or  even  in  their 
immediate  neighbourhood. 

In  speaking  of  the  section  passed  over  between  Hobart  Town  and 
New  Norfolk,  mention  has  been  made  of  certain  recent  aqneoas 
deposits.  Among  these  the  most  remarkable  feature  is  the  enormous 
amount  of  pebbles  accumulated  in  many  places.  Such  pebbles  are 
of  every  size,  from  that  of  coarse  grains  of  sand  to  boulders  mea- 
suring many  feet  in  circumference.  They  are  composed  of  a  variety 
of  materials — quartz,  granite,  sandstones  and  limestones,  basalt, 
diorite,  and,  in  a  few  instances,  what  I  judged  to  be  fragments  of 
Silurian  slates.  The  whole  of  these  are  waterwom  to  a  great  extent 
In  some  places  an  accumulation  of  pebbles  only  occupies  the  whole 
of  an  exposed  section;  but  in  many  cases  the  pebbly  deposit  rests 
upon  or  is  interstratified  with  loam,  clay,  or  sand. 

One  or  two  local  geologists  suggested  whether  the  pebble-bed 
might  not  be  due  to  the  former  existence  of  glaciers.  The  more 
likely  cause,  however,  would  seem  to  be  one  involving  tidal  action. 
The  Derwent,  as  may  l>e  seen  on  the  map,  is  of  very  different  width 
nt  different  parts  of  its  course ;  in  some  places  it  contracts  into  a 
narrow  channel,  and  in  others  expands  into  a  wide  lake-like  basin. 
As  may  be  supposed,  this  conformation,  by  the  expansions  acting  as 
reservoirs  receiving  and  giving  out  the  tidal  wave,  is  productive  of 
currents,  running  with  great  rapidity,  quite  sufficient  to  hurl  onwards 
masKCS  of  stone  as  large  as  those  spoken  of.  It  is  probable,  too,. 
tliat  as  the  land  gradually  emerged  from  the  sea,  these  irregularities 
in  width  may  have  been  still  more  disproportionate  than  they  are 
jit  present ;  or,  on  the  other  hand,  such  disproportion  might,  for  a 
time,  have  disappeared  altogether,  as  various  heights  above  the  sea 
were  attained  or  exceeded.  Hence  we  seem  to  have  an  ample  ex- 
planation of  the  clay  and  sandy  beds  interstratified  with  what  may 
be  called  the  boulder-deposit. 

Scattered  at  intervals  over  much  of  the  district  near  Hobart  Town, 
are  numerous  beds  of  shells  differing  but  little,  if  anything,  from 
those  still  found  in  the  adjacent  seas.  Some  of  these  beds  are  met 
with  at  the  height  of  many  feet  above  the  highest  tides.  Similar 
beds  are  seen  in  many  places  round  the  shores  of  Port  Phillip  Bay, 
and  are  supposed  to  indicate  that  a  progressive  elevation  of  the  land 
has  taken  place  at  no  very  distant  period,  even  if  such  elevation  is 
not  still  going  on. 

Igneous  rocks,  as  may  be  supposed  from  what  has  been  already 
said,  have  played  no  unimportant  part  in  developing  the  beauties  of 
Tasmanian  scenery.  These  consist  principally  of  basalt  and  green- 
stone, forming  mountain-ranges,  capping  the  tops  of  hills,  or  pro- 
truding, as  dvkes,  from  the  clefts  of  sand  or  limestone.  Owing  to 
the  unequal  wearing  of  the  two  rocks,  the  igneous  and  tho  sand- 
stone, as  much  as  to  tho  tremendous  disruptions,  in  some  measure 
connected  with  outbursts  of  the  former,  Tasmania  api>ears  as  a 
thickly- wooded  Caledonia;  and  Hobart  Town  reminds  the  Scotch- 
man not  a  little  of  his  much  but  not  too  greatly  lauded  Edinburgh. 
True,  there  is  no  Castle  Rock ;  but  Kuocklofty,  1,700  feet  in  height. 


SiarrtMom — On  the  Cfeology  of  Hobart  TWn.         497 

fbnns  no  bud  <Hib<ititnte  for  the  C«altoD  Hill,  aud  Mount  W«?Uini;(uii 
far  exceeds  Ai'rhur\  SeMt  in  nltitude  autl  ^ramleur.  Tlif  :zr^vu- 
stones,  too,  on  the  top  ot*  the  lutter  are  ^ri kingly  columnar,  risking 
above  the  densely  timhere«l  baise  in  a  colonnade  of  Titanic  ]>1I)«6K'I*s 
— a  gigantic  Stat&  auperimpotied  on  an  exiiggerated  Mount  Evlgo- 
combe. 

Along  the  shores  of  Storm  Bay,  igneous  rock:$  are  dovelo^K^l  in 
cliflb  of  the  moat  romantic  form.  Where  a  columnar  structure 
preTaila,  many  separate  masses  may  be  trac«fd  from  the  top  down- 
wards for  many  hundred  tifet ;  and  so  n^gular  is  the  line  that  bounilH 
these  tremendous  erystais^  thafi  a  stranger  could  eae^y  misttikc  a 
group  of  them  £br  baniics  of  timber  set  on  end.  Tliose  who  aro 
acquainted  with  the  fealnres  of  New  Zealand  military  archiux'ture 
wilt  understand  me  when  I  say  that  Cape  Rauol— one  of  these  ba- 
laltic  headlands — may  be  aptly  compared  to  a  tremendous  '  p^ih* 
erected  by  a  race  of  giants^  and  subsequently  battered  by  scmio 
Golosaal  artillery.  *Cape  Pillar/  farther  down  the  b^iv,  is  sJike^  or 
eren  more,  romanticaDy  shaped.  The  base  is  woru  into  charms,  \.u* 
fretted  with  cares,  that  might — so  regular  is  the  outline— be  Uotbic 
doorways  leading  to  what  would  almost  iieem  9oiue  towering  ca^^ilo 
keep  aboTe. 

These  basaltic  outflows  have  also  tended  to  modity  denuUini;  iu- 
flnences  brought  to  bear  upon  the  souie^^hat  triable  sandstone  which 
soch  oatfiows  often  surmount  as  a  thin  capping.  This  is  vs|K*eiaUY 
seen  along  portions  of  the  eastern  et>ast«  much  of  the  cUtl-Uiio  \^i 
which  18  composed  of  what  may  be  termed  two  stories — saudsuau^ 
beloWy  and  black  amorphous  basalt  al»ovo. 

At  Schonter's  Island,  near  Oys>ter  Bay,  the  oousiervativo  pv^wcr  of 
igneous  rocks  is  strikingly  displayetl.  Northernly,  this  i^lauvl  \^  i>t' 
granite.  Against  the  granite,  sandstone  and  laverH  ot  coal  huvo  Wvw 
deposited.  Then  has  come  a  period  of  convuUion,  brtakinu  wy  \\\\\ 
sandstone-plateau  and  dislocating  the  bcdii.  Currents  tiwccjiiny'  viwi 
what  was  still  a  sea-bottom  havu  washed  away  muoli,  bulii  of  cual 
and  sandstone;  but,  in  one  spot,  an  outlier  oi  tlie  latter  Cimtainiug 
seams  of  the  former  was  left  undonndiMl  until  an  oruptinn  of  giciu- 
stone  covered  the  district,  and  preserved  this  imdated  nm.>iH  fnmi  llni 
effect  of  any  subsequent  ocean-currents.  It  is  ainiiily  tliu  tshuy  uf 
flies  in  amber,  or  the  preservation  of  the  hoiu'a  of  ilruru  in  nn:lu:d 
bitumen,  illustrated  on  a  large  scale.  And  ho  here  cniil  U  dug  frtini  a 
seam  which  but  for  such  agencies  nniHt  have  been  Hwn|it  away 
by  ceaseless  ocean-surges  rolling  uninterni|)te(lly  from  the.  I'ar-dif 
Southern  Pole. 

Note. — In  *A  Sketch  of  the  IVineipal  (ieolopjiral  Kea'urr*'  i/f 
Hobart,  Tasmania,  by  S,  II.  Wintle,  Km|./  in  the  •  ^/narleily 
Journal  of  the  Geological  Society'  for  November  Jahl,  •  Slh,ihunm 
are  mentioned  as  having  l>een  nxt  with  in  the  New  Town  H<iiiiirioiif. 
With  all  due  deference  to  the  opinion  of  Mr.  ^\u\\v.^  u  Vy^u\i  u\  <ji 
the  spot,  I  can  but  think  the  alxive  fctjitenjcnt  ir  an  i^XMA',  Wjiijei  in 
Hobart  last  winter,  I  especially  ifja«ie  eii4|uiri«'«  re^pe/^lin^  any  U\^ti 
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Coal-measure  fossils  which  might  have  been  met  with  ;  but  the  onlj 
fossils  shown  me  or  spoken  of  were  ferns,  and  what  are  called  caU- 
mites.  There  seems  among  Hobarton  geologists  a  strong  desire  to 
have  their  coal-deposits  ranked  with  the  English  coal-measares ; 
and  any  person  venturing  a  statement  to  the  contrary  is  looked  upon 
with  disfavour.  Yet,  notwitlistanding  this  feeling,  I  could  hear  no 
hint  whatever  that  either  SUgmaria  or  SigiUaria  had  ever  for  cer- 
tainty been  found  in  any  of  either  the  shale  or  the  sandstone  beds. 
Mr.  Wintlo's  Stigmaria  was  probably  the  stem  of  some  tree-fern, 
which  is  a  very  common  fossil  in  the  Tasmanian  coal-deposits.  If  I 
am  not  greatly  mistaken,  Mr.  W.  admitted  as  much  to  myself  in  a 
conversation  which  took  place  after  the  paper  referred  to  was  posted 
for  England.     Of  this,  however,  I  am  by  no  meana  certain.— T.  H. 


I 


y.  Notes  on  Charnwood  Forest. 

By  D.  IkUcuirrosE,  F.GJS. 

N  the  midst  of  a  comparatively  tame  and  highly  cultivated  plain 
of  New  Bed  Sandstone  near  the  centre  of  England,  there  rises  up 
a  part  of  the  under  crust  of  the  earth  which  presents  so  much  the 
appearance  of  an  island  as  to  lead  the  imagination  at  once  to  those 
remote  ages  when  its  Porphyritic  Peaks  and  Syenitic  Knolls  were 
surrounded  by  the  sea.  The  geological  history  of  this  celebrated 
spot  has  been  skilfully  unravelled  by  Professors  Sedgwick  and  Jukes 
(Article  in  Potter's  Charnwood  Forest) ;  the  Rev.  W.  H.  Coleman 
(Article  in  White's  Directory);  Mr.  Edward  Hull  (Memoirs  of  Geol. 
Survey);  and  others.  It  has  lately  been  invested  with  additional 
interest  by  the  announcement  of  the  opinion  that  it  is  one  of  the 
'  uncovered  areas'  or  wrecks  of  the  Laurentian  or  pre-Cambrian  con- 
tinents, which  Dr.  H.B.  Holl*  and  others  suppose  may  have  extended 
or  may  still  extend  underground,  from  Scandinavia  to  Charnwood, 
from  Charnwood  to  the  Malvern  Hills,  and  from  the  latter  to  North 
America.  The  late  Mr.  Coleman  founded  his  opinion  of  their  pre- 
Camhrian  age  on  the  absence  or  extreme  paucity  of  organic  remains.f 
But  Dr.  Bigsby  has  well  shown  that  this  characteristic  would  rather 
favour  the  idea  of  a  formation  being  posterior  to  the  Laurentian 
(Quart.  Joum.  Geol.  Soc,  vol.  xix.  No.  73) ;  and  whatever  may  be 
the  age  of  the  Syenitic  Knolls  or  Bosses  of  Charnwood  Forest,  the 
stratigraphical  dissimilarity  of  its  slates  and  porphyries  from  the  Lau- 
rentian formation  of  America,  and  their  resemblance  to  the  Cambrian 
rocks  of  North  Wales,  ought  to  make  us  cautious  in  assigning  to 
them  a  very  remote  antiquity.  In  many  respects  there  is  not  perhaps 
in  England  a  district  more  puzzling  to  the  geologist  than  Charnwood 
Forest ;  but  all   agree   with   Professor   Sedgwick  in  believing  its 


*  Quart  Journ.  Geol.  Soc,  vol.  xxi.  No.  81,  p.  72. 

t  Apparent  traces  or  impressions  of  vegetable  or  animal  life  have  been  discovered 
in  the  {Southland  slate-quarries  on  the  eastern  side  of  the  Forest. 
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general  conformfttion  to  have  arisen  from  an  anticlinal  elevation  by 
which  it8  stratified  masses  were  divided  so  as  to  cause  tliose  on  one 
side  to  dip  to  the  NK,  and  those  on  the  other  to  the  SW.  Somo 
have  supposed  that  the  upcast  to  the  south-west  was  verj  much 
greater  than  in  the  opposite  direction. 

Syeniiie  Jriio/i!f.-p*A  line  of  knolls  or  patches — in  some  places  sje- 
nitey  in  others  greenstone — stretches  at  intervals  from  New  Cliff  and 
Long  Cliff,  by  Benscliff,  towards  Bradgate,  which  Mr.  Coleman  believed 
to  run  roughly  parallel  to  the  anticlinal  line  of  Uie  forest.  *  But  the 
principal  Syenitic  bosses  are  Mount  Sorrel  to  the  east,  and  Mark- 
field  Knoll,  Cliff  Hill,  and  Stanton  Fields  to  the  south-west  Syenite 
may  likewise  be  seen  at  Hammercliff  and  Birchwood  Plantations,  at 
Bardon  Castle,  Groby,  &c.  Some  have  supposed  that  these  syenitic 
bosses  are  remaining  portions  of  a  great  mass  or  masses  erupted  pre- 
viously to  the  deposition  of  the  slates,  which,  so  far  as  yet  observed, 
lie  apparently  undisturbed  in  their  immediate  neighbourliood  ;f 
others  believe  that  the  syenites  were  erupted  contemporaneously 
with  the  slates  and  porphyries  of  which  the  Forest  district  is  prin- 
cipally composed.  Do  these  syenites  mark  the  craters  or  centres  of 
eruption  from  which  beds  of  lava  overflowed  ? — these  beds  at  first 
assuming  a  syenitic  structure,  and  at  a  greater  distance  becoming 
porphyry  ?  and  can  the  origin  of  the  porphyritic  beds  of  Chamwood 
Forest  be  in  this  way  explained  ?  |  Or  does  the  great  difference  in 
lithological  structure  between  the  syenites  and  porphyries  preclude 
this  supposition  ?  At  Hammercliff,  Mr.  Jukes  observed  an  apparent 
transition  from  syenite  to  porphyry — the  summit  and  probable 
nucleus  of  the  hill  being  syenite,  with  a  surrounding  porphyritic 
mantle.  But  might  not  these  phenomena  be  regarded  as  equally  in- 
dicative of  the  syenite  having  been  thrown  up  since  the  formation  of 
the  porphyry  so  as  to  elevate  the  latter  all  around  it,  and  at  the  same 
time  obliterate  the  line  of  junction  by  metamorphism?  Bardon  Hill, 
to  the  west  of  Hammercliff,  appears  to  be  greenstone  at  the  top, 
with  a  porphyritic  structure  lower  down,  which  Mr.  Hull  regards  as 
a  passage  between  the  greenstone  and  the  porphyritic  ridges  to  the 
north-*-the  two  having  been  separated  by  a  fault.  But  might  not  this 
fact  be  likewise  regarded  as  a  proof  that  Bardon  Hill  was  t-levated 
after  the  formation  of  the  porphyry  ?  In  the  neighbourhood  of 
Bardon  Hill,  and  resting  unconformably  on  the  Coal-measures,  is  a 
sheet  of  greenstone  quite  distinct  from  porphyry  in  its  composition, 
and  in  many  places  differing  but  little  from  compact  basalt ;  speci- 
mens of  it  may  be  seen  near  the  office  of  the  Whit  wick  Collieries.§ 

*  Had  these  igneous  rocks  anvthing  to  do  with  the  anticlinal  upthrow,  which 
Mr.  Hall  and  others  believe  to  Live  occurred  at  the  close  of  the  CarlK)niferouH 
period,  or  are  they  of  much  older  date  ? 

t  Too  much  importance  cannot  bo  attached  to  the  examination  of  froHh  cxfava- 
tions  in  the  quarries  of  Markfield  Knoll,  Oroby.  &c.,  inonler  to  diacovfr,  if  possi- 
ble, the  actual  contact  of  the  ign(H)UH  and  sedimentary  rorks. 

J  See  Prof.  Ramsay  on  North  Wales,  in  thi-  ttrnt  vulumn  of  '  The  Geologist/ 

§  In  one  of  the  neighbouring  Snibeton  pits  it  was  found  to  be  21  feet  in  thick- 
ness.   In  two  of  the  WhitwidL  shafts  its  tnickncss  is  G3  feet. 

E  K  S 
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Can  this  flow  of  trap  be  traced  to  Bardon  Hill  ?  or  (according  to' a 
local  geolojj^ist)  to  a  greenstone-rock  near  Wliitwick  ?  or  to  neither  ? 

Porphtfritic  Rocks, — These  rocks  may  be  seen  exposed  at  int«'rvaU 
along  th«  irregular  ridge  extending  from  Grace-Dieu  to  Green  Hill. 
The  rocky  projections  called  High  Cademan,  High  Sharpley,  Rachet 
Hill,  Pedlar  or  Peldar  Tor,  High  Towers  [Tors?],  Timberwood 
Hocks,  Flat  field  Rocks,  the  Hanging  Stones,  (&c.  are  more  or  less 
composed  of  porphyry  ;  these  tors,  taken  as  a  whole,  present  a 
wonderfully  uniform  porphyritic  structure,  as  may  be  seen  in  the 
stones  of  which  the  roadside  walls  near  Wliitwick  have  been  built 
But  as  the  geologist  proceeds  with  his  hammer  to  examine  the  rocks 
of  the  different  tors  he  now  and  then  finds  unexpected  variations  in 
their  composition,  graduating  from  felspar,  and  compact  felspathic 
porphyry,  through  the  ordinary  varieties,  to  porphyritic  and  compact 
greenstone.  He  may  in  some  places  see  the  porphyry  covered  or 
underlain  by  what  Mr.  Hull  calls  '  slaty  ash.'  That  gentleman  has 
observed  a  bed  of  altered  slate  in  the  interior  of  the  Forest,  ap« 
parently  dipping  under  the  porphyry.  This  would  seem  to  indicate 
that  the  overlying  bed  or  beds  of  porphyry  must  have  flowed  over 
the  slate  fi*om  a  submarine  volcanic  vent.  On  ascending  from  the 
Hanging  Stones  to  the  High  Towers,  I  have  noticed  some  striking 
variations  in  the  composition  of  the  rocks.  At  the  Hanging  Stones, 
a  brecciated  structure  is  combined  with  a  porphyritic.  At  a  high 
level,  between  Mr.  Green's  house  and  the  lodge,  the  rock  is  a  very 
coarse  breccia,  which,  if  not  directly  volcanic,  must  have  been  highly 
metamorphosed;  higher  up  the  structure  becomes  more  decidedly 
porphyritic.  On  this  acclivity  groups  of  rocks,  reminding  one  of 
what  may  often  be  seen  on  sea-coasts,  may  be  traced  at  different 
levels,  with  intervening  flat  areas  which  may  have  been  sea-beaches 
during  the  last  emergence  of  the  Forest  district. 

On  the  side  of  the  foot-path  leading  from  the  Reformatory  road 
towards  Green  Hill,  I  noticed  a  block  of  porphyry  enclosing  a  frag- 
ment of  tine  slate,  with  the  boundary  line  between  the  two  very  dis- 
tinctly marked.  Many  similar  instances  have  been  discovered  ;  and 
how  far  these  included  fragments  furnish  evidence  of  the  porphyry 
of  the  district  having  once  been  in  a  molten  state,  is  a  very  important 
inquiry  in  the  present  state  of  geological  speculation.  Mr.  Coleman, 
an  advocate  for  the  metamorphic  origin  of  the  Charnwood  por- 
phyries, admitted  that  there  must  have  been  fusion  at  those  places 
where  the  slaty  fragments  were  caught  up  ;  but  why,  it  may  be 
asked,  have  recourse  to  this  explanation  in  the  case  of  particular 
phenomena,  and  deny  the  volcanic  origin  of  the  rocks  in  general? 
The  advocate  of  metamorphism  might  reply  that  the  doctrine  of 
*  easier  fusibility'  is  implied  in  the  very  fact  of  unaltered  or  little 
altered  fragments  of  slate  occurring  in  the  porphyry  ;  and  that  the 
latter  therefore,  generally  speaking,  may  be  of  metamorphic  origin, 
though  in  parts  it  may  have  been  *  heated  to  the  melting  point.'  In 
this  district  the  respective  claims  of  the  rival  theories — metamorphism 
and  igneous  fusion — may  be  studied  within  a  very  limited  area.  The 
observer  ought  previously  to  be  well  acquainted  with  the  results  of 
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the  experiments  of  Dele^se  and  Daubree*  and  the  di-sroyfrir's  and 
opDions  of  Sedgwick,  Kanisay,  and  Murthi^on,  roncrTninfr  the  nri^rin 
of  the  porphyritic  rocks  of  North  Wales  and  the  Lake  District. 


I.  Deb  Haxnoterschb  Juba.   Bj  Kasl  ton  .Sefjuch.   Berlin,  1864.  4to.  158  pp. 

THIS  work  is  a  very  useful  and  very  vaUmble  addition  to  the 
previous  memoirs  illustrative  of  the  geology  and  fo.-siK  of  North 
Grermany,  by  Roemer,  Strombeck,  Credner,  VVagner,  Si;lilonb;ich, 
&c.,  as  also  to  those  of  Oppel  and  Quenstedt.  It  is  divided  into  two 
parts,  Geological  and  Palseontological,  comprising  1.58  pages  of 
letterpress,  a  geological  map,  and  10  plates  of  fossils.  Tht*  fii-rtt 
part  contains  a  sketch  of  the  geographical  distribution  of  the  Jura 
formation  in  North-west  Germany,  a  (leHoription  of  the  various 
strata,  and  some  general  remarks  on  tlie  whole  group.  The  lowest 
bed,  which  is  but  briefly  notieed,  is  the  zone  wiih  Avicula  coiittnltt. 
The  Jurassic  beds  are  descrilied  under  three  sections — tlie  Lias, 
Dodger*  and  Upper  Jura ;  each  of  these  again  subdivided  into  certain 
zones  or  strata,  somewhat  similar  to  tho:<e  usually  adopted  by  geolo- 
gists for  the  Oolitic  group.  The  Lias  comprises  nine  of  these  zones, 
of  which  four  belong  to  tho  lower,  three  to  the  middle,  and  two  to 
the  Upper  divisions.  The  Dogger  contains  six,  and  the  Upper  Jura 
nine. 

Dr.  Secbach's  subdivisions,  and  his  list:^  of  chnracteristic  fossils, 
will  doubtless  be  found  useful  for  comparison  with  those  of  the  liri- 
tish  area.  Dr.  Seebaeh  himself  is  inclined  to  consider  that  the 
Lower  Jura  formation  of  Hanover,  up  to  the  Cornbrash,  resenjbles 
that  of  South  Germany,  whilst  the  Baltic  Jurasbic  strata  present  a 
greater  similiarity  to  tlie  French  and  English  types. 

The  second  or  Palaeontological  part  contains  a  table  of  373  species, 
zoologically  classified,  and  showing  at  the  same  time  their  geological 
distribution.  This  is  followed  by  a  description  of  the  new  spiH'irs 
named  by  the  author,  and  critical  remarks  upon  species  previously 
described ;  the  whole  forming  a  useful  contribution  to  the  palaeonto- 
logy of  the  Jurassic  formations — J.  M. 


II.  Sketch  of  the  Geolooicai.  Stbuctithk  of  the  Sorrn  Staffohdsiiirk  ('«»al* 
FIELD.  Bt  J.  Bkete  Jckf^,  M.A.,  F.K.S,,  &c.  (Pn-iwiwd  at  tin-  rwjufht  rif  tin* 
fSoath  Staffordshire  Loc.d  Comniitteo,  tor  tlio  usr  of  MfiiilMi'H  ol*  tln«  IiritihU 
Association,  at  the  Birmingliam  Meeting,  iKCr),)     IJinningimui,  Hvo„  pp.  20. 

WE  reprint  the  following  extract  from  Piofi'>>or  J.  Hei-te  JiikeV 
pamphlet  on  the  Position  and  Lie  of  the  Rocks  in  the  South 
StafTordbhire  Coalfield. 


•  Also,  Obsftn-atious  on  i\i*'  Structure  of  Mount  S»rn-1  Syenite,  by  li.  C.  Hijrhy, 
F.R.S.,  noticed  at  p.  448  of  (rKOLOOiCAL  Maoazuce  fur  OctoU-r. 
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*  The  Coalfield  is  an  island  of  Palseosoic  rocks  aaiTonnded  hj  the 
TriAssic  beds. 

*  The  line  of  the  Palaeozoic  rocks  may  be  sketched  as  follows  ^— 
An  anticlinal  ridge»  complicated  bj  three  local  irregular  dome- 
shaped  elevations,  runs  from  Dudley  for  four  miles  to  the  NNW. 
The  three  dome-shaped  elevations,  the  most  northern  of  which  has 
an  elevated  sjoclinal  trough  attached  to  it  on  the  west,  bring  up  to 
the  present  surface  the  Silurian  floor  on  which  the  Coal-measures 
rest,  and  this  floor  rises  again  to  the  surface  on  the  east  about  Wal- 
sall, but  at  a  much  more  gentle  angle  than  on  the  anticlinal  ridge. 
Between  these  two  Silurian  exposures  the  Coal-measures  lie  in  a 
shallow  basin  tilted  up  a  little  to  the  north,  so  that  the  beds  below 
the  Thick  Coal  crop  to  the  surface  between  Wolverhampton  and 
Walsall.  They  are,  however,  soon  thrown  in  again  by  the  great 
Bentley  faulty  which  is  a  down-throw  to  the  north  of  120  yards,  and 
north  of  which  dislocation  they  have  no  longer  a  basin-shaped  form, 
but  dip  gently  but  steadily  to  the  west,  so  that  the  higher  beds 
(representing  the  Thick  coal)  come  in  about  Wyrley,  and  the  lower 
beds  crop  out  about  the  Brown  Hills.  North  of  that  the  Coal- 
measures  seem  to  retain  pretty  much  the  same  lie  up  to  Brereton. 

*  South  of  Bilston  the  beds  dip  gently  to  the  south,  and  are  also 
thrown  down  to  the  south  by  a  succession  of  faults  which  range  east 
and  west  across  the  basin  till  we  come  as  fsr  south  as  Tipton.  On 
the  east  they  crop  gently  towards  the  Walsall  Silurian  district,  but 
are  sharply  bent  up  into  a  nearly  vertical  position  on  the  flanks  of 
the  dome-shaped  Silurian  elevations  as  they  crop  to  the  anticlinal  on 
the  west. 

*  Round  the  southern  and  south-western  margin  of  this  anticlinal 
the  Coal-measures  lie  at  a  more  gentle  angle,  dipping  everywhere 
towards  the  south  and  south-west,  in  which  direction  rhey  are  also 
thrown  down  by  a  long  fault,  called  '  the  Russell's  Hall  fault,'  which 
runs  from  north-west  to  south-east,  parallel  to  the  direction  of  the 
anticlinal  ridge,  but  extending  much  farther  to  the  south-east. 

'  At  right  angles  to  this  direction,  from  the  southern  termination 
of  the  anticlinal  ridge,  in  the  town  of  Dudley,  a  pair  of  faults  form- 
ing the  Dudley  Port  trough  run  to  the  north-east  for  about  three 
miles  ;  and  it  is  remarkable  that  the  faults  on  the  south-east  side  of 
that  trough  run  mostly  north-east  and  south-west,  and  are  down- 
throws to  the  north-west,  while  to  the  northward  of  the  Dudley 
Port  trough  the  faults  run  chiefly  east  and  west,  and  are  down- 
throws to  the  south. 

*  The  high  ground  to  the  south-east  of  Dudley,  capped  by  the  Row- 
ley biisalt,  continues  in  the  same  line  as  the  high  ground  of  the  anti- 
clinal on  the  north-west  of  Dudley.  The  tilting  and  disturbance  of 
the  beds,  however,  is  not  apparent  south-east  of  Dudley,  except  by 
the  continuation  of  the  Russell's  Hall  fault,  since  the  Coal-measures 
seem  to  be  nearly  horizontal  under  the  Basalt,  and  in  all  the  district 
to  the  south  of  Oldbury,  as  far  as  the  Birmingham  and  Hales  Owen 
road  at  all  events,  and  as  far  as  is  known  to  the  south  of  that  up  to 
the  Permian  boundary. 
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'  The  portion  of  the  Coalfield  which  lies  between  Dudley  and  Stour- 
bridge 18  divided  into  two  irregular  basins  hy  the  Netherton  anti- 
clinal, which  runs  north-east  and  south-west  for  about  three  miles 
from  Netherton  to  the  Lye  Waste.  The  Thick  and  other  coals  crop 
round  this  local  elevation  in  continuous  lines.  The  outcrops  of  the 
Thick  coal  are  about  a  quarter  of  a  mile  apart  in  the  central  portion 
of  the  ridge. 

*  A  mass  of  Basalt  shows  itself  on  the  axis  of  this  anticlinal  a 
little  south  of  Netherton,  but  has  obviously  had  no  more  effect  in 
disturbing  the  beds  there  than  in  other  places.  The  greatest  dis- 
turbance has  been  produced  at  the  Lye  Waste,*  where  some  of  tho 
Ludlow  rock,  with  its  included  limestone,  shows  itself  at  the  present 
surface,  and  the  Thick  coal  just  east  of  it  was  tilted  into  a  vertical 
or  even  an  inverted  position. 

*  From  Netherton  and  Brierley  Hill  and  the  Old  Park  the  Coal- 
measures  dip  gently  towards  the  west  till  they  are  cut  off  by  the 
Kingswinforid  boundary  fault.  From  Dudley  Wood  and  Cradley 
they  appear  to  dip  regularly  but  gently  towards  the  south  till  they 
are  covered  by  the  Permian  beds  which  form  the  high  ground  of  the 
Clent  Hills  and  Frank  ley  Beeches. 

*  Thus  the  southern  end  of  the  coalfield  seems  to  be  covered  by 
the  Permian  beds,  resting  in  apparent  (but  only  apparent)  confor- 
mity f  on  the  Coal-measures  ;  while  the  northern  end  seems  to  be 
covered  unconformably  by  the  Triassic  beds.  On  the  east  and  west 
the  coalfield  is  bounded  by  long  down-throw  faults,  which  bring  in 
the  Permian  and  Triassic  beds  variously  against  the  Coal-measures. 
Other  faults  have  been  traced  in  these  beds  themselves,  in  the  coun- 
try both  east  and  west  of  the  coalfield. 

^  It  is  probable  that  many  of  these  faults  may  have  originated  at 
different  periods,  and  almost  certain  that  in  none  of  them  has  the 
whole  amount  of  throw  been  produced  at  once.  They  are  tho  result 
of  slow  creeping  movements  in  the  rocks  at  the  different  periods 
when  the  district  has  been  affected  by  those  disturbing  influences, 
of  which  we  see  the  external  symptoms  at  the  present  day  in  the 
occurrence  of  earthquakes.' 


L  On  the  Occurrence  of  Stone  Implements  in  Lateritic 
Formations  in  various  parts  of  Madras  and  North  Arcot 
Districts.  By  R.  Bruce  Foote,  Geological  Survey  of  India. 
8vo.    Madras,  lb65;  pp.  42.  29  plates. 

A  LARGE  series  of  stone  implements,  collected  by  Mr.  Foote, 
Dr.  Oldham,   Mr.  King,  Dr.  Cornisli,   Mr.  Fraser,   and   Mr. 
W.  R.  Robinson,  at  forty-seven  places  in  the  districts  above  indi- 

♦  A  good  section  across  this  part  of  tho  anticlinal,  showing  the  outcrop  of  tho 
lower  coals,  was  exhibited  in  the  cutting  of  the  Birmingham  and  Stourbridge  rail- 
road  just  north  of  this  place. 

t  The  proper  definition  of  unconformability  is  '  The  upper  group  of  beds  reRting 
»  an  eroaed  Bur£acc  of  the  lower  group/ 
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cat«d,  and  illustrated  by  29  plates  in  Mr.  Foote's  Memoir,  bear  a 
most  striking  resemblance  to  the  \vell-known  archaic  flint  imple- 
ments of  the  valleys  of  the  Somme,  Seine,  Thames,  Ouze,  Lark,  &&, 
in  France  and  England.  The  long  *  cat-tongue/  the  subovate  and 
leaf-like,  the  oval,  and  other  shapes,  being  present  among  the  large 
forms,  as  well  as  the  broad-edged  hatchet-like  specimens,  besides 
flakes,  and  an  '  arrow-liead.'  But  these  Indian  implements  have 
been  formed  out  of  the  native  quartzite,  which  breaks  up  with  the 
same  kind  of  fracture  as  flint,  but  with  a  somewhat  difierent  grain. 
Imbedded  in  the  old  undisturbed  lateritic  ferruginous  alluvium 
('alluvial  lateritic  drift,'  not  to  be  confounded  with  the  much 
younger  fluviatile  alluvium),  these  stone  implements  tell  of  a  past 
race  of  men  frequenting  what  was  then  a  shallow  sea,  in  which  the 
prefent  hills  were  islands,  and  fashioning  the  siliceous  rocks  of  the 
c^  untry  into  tools  and  arms  by  a  preci^^ely  similar  process,  and  in 
precisely  similar  shapes,  to  those  adopted  by  the  old  flint-folk  of 
Western  Europe.  As  the  valleys  of  France  and  England  have  been 
cut  down  some  ninety  feet  since  our  archaic  implements  were  mingled 
with  the  loam  and  gravel,  so  the  lateritic  gravels  of  Madras  and 
Arcot  have,  in  Mr.  Foote*s  opinion,  risen  up  bodily,  and  been 
grooved  and  channeled  by  the  existing  water-courses  since  the 
quartz-workers  left  and  lost  their  tools  on  the  shores  and  shoals  of 
the  *  later ite-sea.' 

As  in  Europe,  so  in  India,  some  of  the  implements  are  as  perfect 
as  when  freshly  made,  and  some  much  worn  by  drifting.  Many  in- 
t('resting  points  of  detail  and  of  hypothesis  are  treated  of  in  Mr. 
Foote's  memoir,  which  is  cvi»iently  the  rcsidt  of  careful  and  con- 
scientious work  worthy  of,  and  likely  to  command,  serious  attention 
among  those  interested  in  geologic  traces  of  mankind. 


II.  The   Geology  of  the  Bfrks  and  Hants  Extension  and 
Makliiorough  Railways.  By  J.  Codrington,  F.G.S.  (Fiom  the 
M}i^Mizine  of  the  \Vilt^hirc  Archasol.  and  Kat.  Hist.  8oc.,  1865, 
pp.  27.) 
A    RAILWAY-CUTTING,  with  the  sides  carefully  sloped  and 
-^^     well  turfed  over,  is  one  of  the  most  unpleasant  of  si^zhts  to  the 
eye  of  the  field-treologist,  and  the  more  so  when  he  is  unable  to  find 
any  account,  of  the  section  which  that  cutting  once  showed.     Why 
do  not  our  Field-clubs  and   Provincial  Natural   History  Societies 
look  aft  or  these  things  ?     W^ould  nut  the  recording  of  such  local 
facts  be  as  fit  work  for  their  members  as  the  pro]K>unding  of  theories, 
often  crude  and   baseless  ?     It  is  too  much  to  expect  engineers  to 
keep  geological  notes  of  their  work  ;  and  our  thanks  are  due.  there- 
fore, all  the  more  to  the  engineer  who  has  written  the  paper  before 
us, — not  the  first  of  the  hort  from  his  pen. 

The  cuttings  of  the  Berks  and  Hants  Extension  Railway,  which 
run^i  through  the  well-known  Vale  ol  Fewsey,  arc  in  valley -gravtls, 
other  suri'uce«>deposits,  Chulk,  and  Upi)er  Greensand.  A  good 
junction-section  of  the  latter  two  was  shown  near  Stert^  of  part  of 
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which  Mr.  Codrington  gives  a  figure.  His  description,  however, 
might  well  have  been  fuller,  as  he  does  not  give  the  composition  of 
the  *  Chloritic  Marl,"  or  the  '  Upper  Greensand ' ;  nor  does  he  tell 
us  whether  he  clasises  the  former  with  the  latter,  or  with  the  Chalk. 
Another  cutting,  at  Tinkfield^  showed  a  mass  of  drifted  Greensund, 
just  like  the  same  in  place,  but  overlying  P^&t,  which  in  its  turn  was 
underlain  by  chalky  mud,  the  whole  filling  a  hollow  in  the  Upper 
Greensand.  A  list  of  Upper  Greensand  fossils,  showing  the  species 
found  in  six  different  places,  ends  the  account  of  this  railway. 

The  Marlborough  Bailway  is  a  branch  or  offshoot  of  the  above, 
and  its  cuttings  are  in  Chalk,  capped  sometimes  by  some  of  the 
surface-beds  peculiar  to  that  rock.  The  first,  at  Lye  Lane,  is 
'through  part  of  the  Lower  Chalk,  here  consisting  of  hard,  thick- 
bedded  stone,'  with  fossils.  May  not  this  be  the  representative  of 
the  Tottemhoe  stone  and  marl  (Chalk-marl)  of  Buckinghamshire 
and  Bedfordshire,*  and  of  the  Grey  Chalk  between  Dover  and  Folke- 
stone ? 

The  Lye  Hill  cutting  is  in  higher  beds,  and  shows  the  junction 
of  the  Lower  and  Upper  Chalk,  here  marked  by  the  presence  of 
the  *  Chalk-rock,'  a  hard  bed,  10  feet  thick,  very  constant  in  its 
occurrence,  and,  from  its  greenish-j'cllow  colour,  easily  recognised, 
and  which  has  been  traced  by  the  Geological  Survey  from  this 
district  for  many  miles  north-eastward.  Mr.  Codrington  says  that 
*  about  four  feet  below  the  Chalk-rock  there  is  here  a  succession  of 
irt'egularly-shaped  cavities,  filled  with  a  brown  sand,  probably  of 
Tertiary  age,  which  has  found  its  way  through  the  Ciialk-rock  from 
its  outcrop  on  the  surface,  and  not  through  it  in  sand-pipes' ;  and 
he  thence  infers  that  '  the  Chalk  here  appeared  to  have  suffered 
considerable  tilting-up  and  denudation  before  the  deposition  of  the 
Tertiary  beds  ;  otherwise  sand  of  the  latter  age  could  hardly  have 
]>enetrated  into  the  Lower  Chalk/  With  this  we  cannot  agree.  In 
the  first  place,  what  is  the  proof  that  the  sand  belongs  to  the  Reading 
Beds,  which  in  this  district  overlie  the  Chalk  ?  and  if  so,  what  is 
the  proof  that  it  has  not  found  its  way  down  through  pipes,  the 
hi^zher  parts  of  which  no  longer  exist,  but  have  been  destroyed  by 
denudation  ?  and  we  know  that  such  remains  of  pipes  do  occur.  Tho 
notion  of  such  an  erosion  of  the  Chalk,  before  the  deposition  of  tlio 
old  Tertiary  beds,  is  at  variance  with  all  that  we  know  of  the  junction 
of  those  formations  in  England,  and  is  quite  op})Osed  to  the  fact  that 
in  this  very  neighbourhood,  as  elsewhere,  the  Tertiary  beds  and  the 
Clialk  are  alike  affected  by  the  same  disturbances. 

In  the  cutting,  in  the  Chalk-with-flints,  there  is  mostly  at  the  top 
*a  drift  of  re-arranged  Tertiary  beds,'  as  Mr.  Prestwich  has  noted  in 
one  of  his  well-known  pa]>ers.  *  This  drift  is  principally  the  deposit 
called  "Clay-with-flints"  by  the  Geological  Surveyors,  and  is  covered 
in  places  Ly  clayey  sand  or  Brickearth.*  Mr.  Codrington's  descrip- 
tions and  figures  of  these  beds  agree  with  what  has  been  publi>hed 
about  them  by  the  Geological  Survey.     The  surface  of  the  Chalk  is 


*  See  GiOLOOiCAL  Magazinb  for  May,  1865,  p.  215. 
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most  irregular  ;  next  to  it  there  is  a  thin  layer  of  black  claj,  and 
the  lowermost  flints  in  the  clay  are  often  black-coated  ;  the  Clay- 
with-ilints  underlies  the  Brickearth,  and  the  latter  often  contains 
*■  Sarsen  stoni's,'  or,  as  they  are  more  generally  called,  *  Grey  wethers.' 
Mr.  Codriugton  observes  that  the  appearances  of  these  pipes  are 
just  such  as  would  be  caused  by  the  gradual  dissolving  away  of  the 
Chalk.  In  one  case,  where  a  tabular  bed  of  flint  was  cut  through 
by  a  pipe,  ^  the  fragments  extended  quite  across  the  pothole,  lying 
in  a  festoon  in  the  clay  within  a  few  inches  of  the  bottom ' ;  and  he 
says  that  *  everything  seems  to  indicate  a  quiet  subsidence  of  the 
overlying  bed  into  irregularities  in  the  dissolving  chalk.  Every- 
thing here  also  favours  the  supposition  that  the  origin  of  the  Clay- 
with-flints  is  to  be  ascribed  to  the  gradual  dissolving  away  of  the 
Chalk-with-flints,  under  a  capping  of  drift  Brickearth.'  Mr.  Cod- 
rington  has  therefore  come^  independently,  to  the  same  conclusion 
on  the  formation  of  Clay-with-flints  as  the  Geological  Survey  has 
done.  The  remark  that  'a  covering  of  drift,  made  up  of  Tertiary 
materials  (Brickearth  ?),  seems  greatly  to  promote  the  formation 
of  potholes  and  the  irregular  erosion  of  the  Chalk ;  Tertiary  beds, 
unless  where  they  thin  out,  appear  to  protect  it,'  is  to  the  point,  as 
also  that  a'  vast  time  must  be  allowed  for  the  formation  of  Clay- 
with-flints.' 

Our  author  speaks  of  some  drift  older  than  the  Boulder-clay; 
but  we  do  not  remember  having  heard  of  any  of  the  latter  in  this 
neighbourhood,  except  in  some  geological  remarks  published  in  a 
*  Flora  of  Marlborough '  a  few  years  ago,  in  which  (besides  other 
mistakes)  the  mottled  Brickearth  (or  the  Clay- with-flints),  so  com- 
mon on  the  Chulk  hills  near  that  town,  was  so  called. 

Mr.  Codrington  ends  his  paper  with  a  theory  of  the  denudation  of 
the  Vale  of  Pewsey,  in  which  we  must  disagree  with  him.     How 
the  escarpments  there  could  have  been  formed  by  the  action  of  the 
sea  passes  our  understanding.     To  treat  of  this  question  here  would 
take  up  far  too  much  space ;  but  we  would  ask — where  is  the  beach 
that  should  be  found  at  the  foot  of  the  sca-clifls  ?  or  where  is  the 
talus  that  should  be  formed  by  the  mouldering  away  of  the  nearly 
vertical  cliff  to  the  curved  escarpment  ?     Moreover,  to  speak  more 
generally,  can  any  one  give  an  instance  of  a  sea-cliff  that  runs  along 
the  strike  of  a  formation  for  scores  of  miles,  as  the  chalk-escarp- 
ment does  round  the  London  Basin  ?     Surely  some  such  long  slow 
agency  as  that  which  Mr.  Codrington  allows  to  be  able  to  dissolve 
away  vast  masses  of  Chalk-with-flints,  forming  therefrom  the  Clay- 
with-flints,  over  a  wide-spreading  tract  of  country,  would  also  be 
able  to  dissolve  away  the  lower  beds  of  the  Chalk  into  the  form  of 
an  escarpment.     It  is  but  fair  to  say  that  Mr.  Codrington  allows 
that  atmospheric  agencies  may  have  had  something  to  do  with  the 
wearing  out  of  valleys  in  the  Chalk,  and  that,  knowing  well  that  the 
gravels  of  the  Vale  of  Pewsey  are  river -gravels,  he  alj-o  allows  that 
it  has  been  deepened  by  river-action;  though  he  supposes  an  oscilla- 
tion of  the  land  to  account  for  the  different  heights  of  some  of  the 
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We  wish,  thac  doisii  ?«!i:;int&  it  isM'Vs  ^i«ia  i.iiiit.'n  'r^jni  x^vi'/^'Oiil 
CTW  were  mflre  •ztimmuii.  irni  'w**  jnntf  tjuc  Mt.  Coiirrjirr'jti  ^  '  io 
on  fts  he  bail  lione.  anil  "vul  auc  jfc  m^  t-uItu'^  jq  iri^cii  bv  SJdkv  Lv 
engaged  be  wiiihuui:  oil  lAictmn!:  it  :r^  x^ii*:^Lj. 

nL    TBASSACnoss  off  I'^r^  GatiCi.-iriijAi  Sj-cittt  o*  Otxi^ioH. 

VoL  iL     Psirt  !•  pc.  lj*?»    "*vj.  Is?.;.      :?  pjaw*"^ 

^iTE  faafe  in  this  ▼otnan*  tie  pap»i«  rv-xc  'rticorr?  ih^  S.vi»fcv.  anU 
^^  the  proceedixur^  mm.  •>:B?b«*r  -.^yH  co  ^Vcoc^r  lS>o;  »:ul 
that  they  form  a  verr  tMel^iI  ier.e*  •:!"  oc^-rirasicc^  and  tviu*rks  ihe 
readers  of  the  Geolo^tICal  ^Ia^^azitx  vcll  krow.  fivm  the  ix'^vrtji 
regu larlj  giren  therein  o t'  the  w >:  rk.  oc  : he  G  Idc^o  w  ^^04:  t sc:^  '  rii  i  s 
part  of  the  transactions  which  woaM  hare  be«n  all  the  tK*ner  tor  » 
TaUe  of  Contents)  contain*  Mr.  Ge:k:e'5  Lecture  on  the  Origin  \>( 
the  present  Scenerr  of  Scoilan<L  in  full :  al<<»  l>r.  A.  T.  MAoh^iiiio'* 
Lecture  on  Metamorphi<m,  with  <p«ciai  retVr^'mv  to  ohoiuio;il 
changes  in  rocks — both  of  great  Talue  to  $tudt'ut««  to  whom  nUo 
Mr.  J.  Sutherland's  paper  on  Quartz,  and  08|HviaUy  Mr,  J.  \Y, 
Young's  memoir  on  the  presence  of  Magnesia  in  nvks,  will  U«  highly 
usefuL  Local  geology  is  elucidated  by  Dr.  Brvci^'s  |>a|H«r  on  ooriain 
Trap-rocks  near  Glasgow,  and  on  the  EarthquakoMlistrict  of  INtcIi  ; 
Mr.  J.  Doogall's,  on  ancient  Sea-margins  near  Glasgitw  ;  Mr.  •lolui 
Young's,  on  certain  Old  Red  and  CarltonilVrouH  Snudstouos;  Mr. 
R.  W.  Skip8ey'8,on  some  Igneous  Rocks  of  thoCnthkiii  IlilU.  niul  on 
Lower  Carboniferous  Fossils  in  the  Coal- nion8un«H ;  tlio  How  It.  \V. 
Croeskey'sy  on  Glacial  Deposits  of  X\w  Clydo  diHtriot ;  utul  Mr.  tl. 
Thomson's^on  the  Geology  of  tl  10  CHmplH^Itowu  iliHtricl. 

PalsBontology  is  advanced  by  tho  dctcriiiiniitioii  of  muuo  iinw 
fossils  from  the  Carboniferous  rockn  of  Srotliiiid,  iiiiinoly,  C/ntitn 
humUiSy  Kirkby  (pi.  1,  fig.  1);  ChitofirllNji  VoNHf/inHun,  Kirktiy 
(pi.  ],fig.2);  Cypricardia  acuticarinnta^  AniiHtron^  (pi.  I,  \\\t_,  \\)\ 
C,  erthricostaiay  Armstrong  (pi.  1,  fig.  4);  KHthrria  pinirtiihllti^  ilonnn 
(pi.  1,  fig.  6);  Nautilus  nodiJ'eruH,  AriiiHtroiiK  (pi.  I,  Wi/n.  fj,  V)i 
IHeurotomaria  Youngiana^  Armntrotig  (pi.  1,  W^.  H)\  nml  t,uiifult$ 
Tkomsofiiij  Davidson  (pi.  2,  fig.  3).  NotiiM'N  nC  tin*  niMliii|i[  pliiri'n 
of  these  and  other  foi^silH,  by  MiMnri^.  Yoiin^, 'llinfiiMfii,  Af  ifiKiifffif/, 
Armour,  Skipsey,  IIiJiit<fr,  and  oiliiTi4,  ha  wi;II  fm  miiiim'  mImhI  ini-^ff  I 
inneons  papers,  comph;tc  llio  hi;rlily  Mv\'\n{\u'\ttyy  tu'tituui  **{  \\ti-  Snex 
year's  researches  in  g^^ology,  rnirMTuJ/ij^y,  und  pidd'/iiiioloj/'/  )*/  iIm( 
active  members  of  tho  (y<rolo{rif:al  So/ticiy  /»('  («hia{/'iw,  VVi  ll  tuuy 
their  President  ^ the  U<:v.  IT  (>o*i«k«7;  »«di  tlnjo.  \u  lii<  iiiMri-^*-^,  Wtuk 
their  work  gives  gr^rat  prorniai':  for  th<t  riiiiiff  of  flM-ir  **ii  t*  f/  .  uiM 
we  fully  agree  with  hi^  r|//«irisr  nrrriftrirk,  '  'f  li«r''  utf  (/f/»f  pM/M«  tt.f 
awaiting  t^tudy,  in  l^#ralirio%  %i*f'**\\t\*-  lo  ii«  fcll.  'lU*^  h't**i'§t*'-  of 
our  science  can  1*  ir#/;r<r»*/-d  \,y  m\\  vfito  \it\^f*tt  houtw^Sy^  m.  m  i,9h\tU 
and  unaffected  *p:nt,  with  t'U'Ht  *y*:  '^f^*tvtr,y  tti.ht  i«,  hh't  •*  »o»f./ 
mind  ntver  a»ji^ftirijf  ,f^'li  »jffcr/.'»  *f*  t,\,.-*f,*y,  f  •/ ^  t*,*  .•  v<« 
privilege  to  e»'-«i:i*a<*  U^.  tr*/:  9^,^t,9,t,/   *|i  t,\  *>,#.  »;,r^,>  of  #••.;,/ 
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mindedness  and  of  simple-heartedness.  A  scientific  society  should 
form  a  kind  of  brotheiliood,  each  aiding  the  otlier ;  no  member  de- 
siring his  own  honour  at  the  expense  of  others,  but  willing  to  share 
such  knowledge  as  ho  can  gain,  and  to  aid  as  .to  be  aided.  The 
reward  is  sure.  The  reward  of  all  faithful,  scientific  studj  will  be 
iound,  in  enlargement  of  thought  and  in  refinement  of  mind,  amid 
the  many  cares  of  daily  business ;  and  in  uplifting  the  character 
above  narrow  ends,  and  ignoble  passions,  and  selfish  aims.  It  gives 
dignity  to  life,  as  well  as  knowledge  to  the  mind.' 


Dudley  and  Midland  Geological  Society. — On  Tuesday,  the 
first  ordinary  meeting  of  members  for  the  present  season  was  held 
in  the  Musi^um,  Dudley.     Mr.  E.  Fisher  Smith  presided. 

The  first  paper  was  a  communication  from  Mr.  Cuables  Twahley, 
F.G.S.,  on  *The  Faults  of  the  South  Staffordshire  Coal-field,  aud 
their  Relation  to  the  Igneous  Rocks  of  the  Districts'  This  paper 
w*as  prepared  for  the  British  Association,  but  owing  to  its  elaborate 
character  it  was  necessary  to  give  merely  an  abstract  to  the  Geo- 
logical Section.  It  was  illustrated  by  an  extensive  series  of  diagrams, 
and  dealt  in  detail  with  the  history  of  the  igneous  rocks  of  the  Coal- 
field, and  the  dislocations  which  they  have  caused  in  the  Carbon- 
iferous Measures.  The  former  Dudley  Geological  Society,  in  the 
year  184(>,  appointed  a  committee,  consisting  of  Mes;3rs.  Beckett, 
Blackwell,  Sparrow,  and  Twamley,  to  draw  up  a  report  on  the  faults 
of  the  Coul-lield,  and  this  led  these  gentlemen  to  institute  a  rigid 
examination  of  the  district,  but  the  results  of  their  investigations 
were  never  published,  so  that  this  paper  may  be  regarded  as  the 
embodiment  of  the  work  of  this  committee,  supplemented  by  the 
researches  of  Prof.  Jukes  and  others  who  have  given  attention  to 
this  subject.  The  author  is  of  opinion  that  the  igneous  rocks  of 
South  Staffordshire  were  ori«:inally  covered  by  the  Permian,  Red 
SHndstone,  and  probably  by  the  Liassic  Rocks,  but  that  these  have 
since  been  removed  by  denudatiou.  He  supposes  that  the  Ludlow 
formation  was  not  developed  farther  to  the  East  than  a  line  extend- 
ing from  Sed^ley  to  the  Trindle,  near  Dudley.  The  igneous  force 
which  produced  the  intrusions  of  rock  now^  found  in  connection 
with  the  Coal-measures,  acted  in  a  direction  almost  due  South  from 
Hurst  Hill,  and  first  produced  that  eminence,  and  afterwards  Wren's 
Nest,  Dudley  Castle  and  Nether  Trindle  Hills.  He  assumes  that 
an  immense  thickness  of  igneous  rock,  probably  little  less  than  4,000 
feet,  was  by  this  means  introduced  beneath  the  area  which  now 
forms  the  South  Stafibrdshire  coal-field.  After  partially  cooling,  a 
portion  was  forced  out  underneath  the  Silurian  Rocks  of  the  Walsall 
district,  bringing  them  up  to  their  present  inclined  position,  and 
the  Rowley  Hills'  basalt  was  also  forced  out  above  the  thick  coal* 
This  would  produce  a  great  depression  between  the  aboye  places, 
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lid  thus  the  fFr-'iW  ir'  nwiirs  -irt    it  Zn<ils*'?'     .f  ▼xT-i  ^i»?   I>i  :>t 

The  igiwoo* '-#>?-!•»?»  i£  ?  .ii<c  H-!L  Z.ir— I'v  ^„.  Z'lulit;*.    L.i«i    .cirr 
ilaces  were  fx.j  ■:?,ri>iiirtr'-i.    uiit  'At-.'.r  rtiar.i.orsi  3   Triir^i  :•:  :!i»e 
aoU^    ia  the  a^T-rru    j  •riJ'  »-i.      T'le    t-ii.i":     ztiz^r  j-is?    iz. 
unate  bearir.z  33«a  M»i  n^niar   nvr«^-*   ir  --le  L*cr«:'".  i.i'i  si::^- 
ietorilr  exj^LAiai  siaaj  ;c  -LUi  ^•^-^=*^  i:-'?ii-iiu.-.«;ci  zj  w  li*:!  :;  15 

Mr.  Allport  •»n»ri  i:si»!i:ii'.a  "i:  ^e  '.at^ni-':*!  iz.klj?."*  o:'  Mr.  I^. 
""orbeSp   whica   xupirAr^i  Vi    -rii-*    -la:    t:*^    >:i-i    S"::i*':ri->.  7*? 

he  aathor'i  ihe-^rr  of  :i»»   irm-ieCit   ifrc:iiii:ioc.   .c'  :he   Ec*«i  rvvvs 
rma   Terr  troo*bti».  Z3  iwia    LisLi:!*:^*  Ar«=    -•:€    viz,zizz    i-  o:h:r 
ormatiozL'. 
Mr.  L.  P.  Cafevell  r^Mti  1  rurrr  -O!:  ih-?   Mrral  Tu::r>:o:^.  :i5 

lens  of  wolfrmm,  tan2*vn-  li-ri^oi-ie  xrA  «e*<:a:'>x*.  :e  of  tuv:r^!o:i» 
hlorides  and  salphi'i-*  f,t  i:r.r*:rn.  ani  tuLz^Taio  or'snl*  wfR*  o\- 
libited.  Referrinz  to  the  aJlor  ot"  tar:z5:ea  aad  sterL  the  author 
bowed  specimen.4  which  w<rre  ex^S'iirijlr  htriL  and  much  nu^?\* 
ompact  than  ordinarj  ft*?*?!.  It  was  sMtei  that  th:>  alloy  will  Iv 
Dvaluable  for  making  driving  instramenti.  ^c  whor^  groat  hanU 
less  is  indidpen-able. 

The  next  |>aper  was  by  Mr.  Charles  Ketlet.  on  •  Tho  Pu»lloy 
>ilarian  Rock<  and  tlK'ir  Fo-s]U:  remarks  on  the  O'Mifusion  o\i>tin:f 
n  published  ViH^  and  de^cripti^^ns,  with  tables  show  in  .r  I  ho  dis- 
ribution  of  the  principal  fossils.'  This  paper  had  s|Hvi:d  rol\roMoo 
o  the  proper  classification  of  a  btil of  shale  lvin«;  immediately  tiKuo 
he  Wcnlock  Limestone  of  Dudlev,  and  which  has  viehh>il  somo  of 
he  most  interesting  »nd  beautiful  of  the  or«;anic  remtiiiw  tVou)  ihMt 
li^trict.  The  principal  places  where  it  has  Ihhm^  exp»w!»d  aiH*  iho 
Dudley  railway-tunnel,  at  tlie  reservoir  north  of  the  Wren*?*  Ni*-.!. 
.t  Spring  House,  and  at  Old  Park,  on  the  eastern  sidi*  of  tlio  \\  rm'-* 
"^est.  Unfortunately  there  arc  no  good  natural  seetiiuiM  of  it,  fur 
rhile  two  bands  of  limestone  are  well  exposed  in  the  eii\i*rnH  iind 
.t  other  points  on  the  Wren's  Nest  and  tlie  Castle  IlilU,  tln»  mily 
ectionof  this  overlying  shale  is  that  at  the  railway  Mtatinn,  Dinllov. 
References  to  published  descri])tions  show  soim*  edufuNinn  nn  tn  I  hi* 
lame  and  physical  relationRhip  of  this  shale.  In  Mime  it  \h  rliiriMi>d 
.8  Lower  Ludlow,  and  in  others  as  VVeiihMrk  hIiuIi'.  Siutiliir  nm 
railictions  exist  as  to  the  loealiiicrt  of  the  fuNnilH.  Sh'  Wiidfih'li 
durchison,  Prof.  Jukes,  Mr.  J.  W.  Siilli'r,  and  {\\^^  |)Milli«y  timi- 
ogical  Society,  have  in  ]>nblish('il  wnrkH  phiriMJ  ihli  nhid<<  In  ih«« 
^udlow  formation.  Th(»  (j^'olo^i^'al  Siirvry  Mnp,  llm  •liMiiiyn  Sini  I 
^atahx^ue,  and  Professor  Mcirrin,  an-  nmiM'd  ii«  inilliuiiMi'n  lin  lln 
pposite  classification.  That  j^rrat  ronfiir«ion  tmii't  111  hM-  huin  Hh 
•resent  uncertainty  as  to  whirh  furnialioii  thii  In  >1  iinlly  iiii)/lil  in 
»e  placed  in,  is  evident,  and  hi'tice  thf  uiiibdi  \iu»  niu'li!  11  riiii<<i| 
xamination  of  the  fo-"il  eonti-niH  of  the  di-poi-ii,  imd  hu*-  nni'lully 
ompared  the  iirt9  with   tiie  or^rani';  irniuinn  ioiind   In   lUn  him' 
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lying  shale  and  limestone.  According  to  the  highest  aathorities » 
the  two  shales  are  lithologieallj  undistingaishahle  from  each  other. 
The  fossil  evidence  is,  however,  much  more  complete  than  it  was  a 
few  years  ago.  Specific  differences  distingaish  the  fossils  of  the 
shale  above  the  Limestone  from  those  of  the  shale  beneath,  bat  the 
fossil  evidence  seems  to  show  that  the  Upper  shale  has  more  in- 
timate relationship  to  the  Wenlock  Limestone  below  than  to  the 
overlying  Aymestry  Limestone.  Hence  the  author  concludes  that 
this  deposit  should  be  placed  among  the  members  of  the  Wenlock 
group.  Extensive  tables  of  the  distribution  of  organic  remains 
through  the  Silurian  rocks  of  Dudley  accompanied  the  paper. 

A  summary  of  these  lists  shows  that  of  corah  the  Upper  Shale 
has  twenty-seven  species,  of  which  twenty-three  are  found  in  the 
Limestone  below ;  but  none  of  them  are  found  in  the  typical  Lower 
Ludlow  Rocks  of  the  Ludlow  district.  Of  Trilobitea  the  Upper 
Shale  has  twenty  species  and  subspecies,  fourteen  of  which  are  also 
in  the  Limestone  below.  The  Lower  Ludlow  of  the  Ludlow  district 
has  eight  species,  four  of  which  are  also  in  the  Upper  Shale,  and 
the  Wenlock  Limastone ;  and  of  the  remaining  species,  three  are  in 
the  Upper  Shale,  but  not  in  the  Limestone.  Of  Braehiopoda  the 
Upper  Shale  has  twenty-nine  species,  twenty-four  of  which  are 
also  found  in  the  Limestone  below..  Of  Crustacea,  again,  the  Upper 
Shale  and  the  Limestone  below  have  yielded  specimens  of  CeraHoeariM 
and  PterygotuSy  which,  until  lately,  had  not  been  found  below  the. 
Ludlow  Rocks.  Mr.  Allport  stated  that  out  of  thirty-four  species  of 
Trilobites  found  in  the  shales  above  and  below  the  limestone,  only 
three  or  four  are  common  to  both.  He  agreed  with  Sir  R.  Mnrchison 
and  others,  that  the  Upper  Shale  is  the  representative  of  the  Lower 
Ludlow  formation.  Mr.  Hollier  said  collectors  had  generally  re- 
garded the  tunnel  shale  as  belonging  to  the  Wenlock  formation. 
Some  very  interesting  fossils  from  this  formation  were  exhibited, 
including  several  undetermined  forms  from  Mr.  Capewell's  cabinet ; 
also  a  new  star  fish,  from  the  same  beds,  belonging  to  Mr.  Allport, 
and  a  fine  specimen  of  TAtuiteSy  from  Mr.  Johnson's  collection.  The 
new  Silurian  genus  of  Crustacea  excited  a  good  deal  of  attention. 
Until  the  character  of  these  Dudley  fossils  was  determined  the 
Cirripedia  were  not  known  lower  than  the  Rhaetic  beds,  but  now  the 
finding  of  Turrilepas  Wrightii  shows  the  genus  existed  in  the  Silu- 
rian seas.     This  fossil  has  been  known  by  the  name  of  Chiton. 

A  chart  of  Fossil  Crustacea,*  prepared  by  Messrs.  Salter  and 
Woodward,  was  exhibited  and  described ;  also,  specimens  of  Cri- 
noidea,  from  the  Mountain  Limestone  of  Yorkshire,  which  have  been 
recently  presented  to  the  museum  by  Mr.  E.  Wood,  F.G.S.,  of  Rich- 
mond. 

The  Geological  Society  of  Norwich  made  an  excursion  to 
Hunstanton  on  the  22nd  August  under  the  guidance  of  the  Rev. 
John  Gunn,  F.G.S.,  the  president  of  the  Society.  About  twenty 
members  were  present.     The  principal  objects  of  geological  interest 
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were:— 1»  The  Cliff-section  at  Hunstanton  which  exhibits  the  Lower 
Greensand,  the  'Red  Chalk,'  and  the  Lower  White  Chalk  (known 
as  the  '  Hard  Chalk'  of  West  Norfolk).  The  fossils  met  with  in  the 
*Bed  Chalk'  were  stems  of  Encrinites,  a  fossil  sponge,  Spongia 
paradoxieOf  Inoceramfis  Cuvieriy  and  /.  Crispiiy  Belemnites  minimus^ 
Terebratula  semiglobosa,  &c.  The  Red  Chalk  appears  to  be  the 
equivalent  of  the  Gault  which  at  Norwich  was  reached  at  a  depth 
of  1200  feet  beneath  the  surface  in  Messrs.  Colman's  well  at  Carrow. 
Further  inland  Mr.  C.  B.  Rose  detected  the  red  band  graduating 
into  the  characteristic  blue  layer  which  forms  the  Gault.  It  also 
occurs  in  patches  along  the  opposite  Lincolnshire  coast.  2,  The 
Forest-bed,  a  continuation  of  that  which  may  be  seen  at  Hasboro*, 
Bacton,  Mnndeslej,  and  Cromer,  and  from  which  remains  of  Ele- 
phants, Deer,  Boa,  and  many  other  animals  have  rewarded  the 
researches  of  Mr.  Gunn.  At  low-water  the  bases  of  old  forest  trees 
may  be  seen  amid  the  ooze,  their  roots  still  stretching  into  the  blue 
onder-clay,  and  surrounded  by  a  bed  of  lignite  composed  of  fallen 
trunks,  branches,  and  leaves,  with  cones  of  fir,  and  nuts  of  hazel, 
and  rhizomes  of  the  Osmunda  regalis. 

IL  At  the  usual  Monthly  Meeting  held  in  the  Museum  Mr.  J. 
Tatlor  (the  Secretary)  read  an  interesting  paper  on  the  Drift-beds 
in  the  neighbourhood  of  Saxlingham,  Norfolk.  The  section  exposed 
at  Skates  Hill  gives  15  to  20  feet  thickness  composed  of  various 
beds  of  alternate  clays,  gravels,  and  sands.  About  midway  in  the 
section  Mr.  Taylor  detected  numerous  fragments  of  shells,  principally 
of  Cardium  edule  and  Mctctra,  A  mile  further,  on  the  road  to 
Saxlingham,  another  section  was  described  composed  of  Brickcarth 
and  '  till,'  also  yielding  shells. 

The  third  section,  1^  mile  distant,  also  Brickcarth,  some  10  or 
15  feet  in  thickness  contained  immense  quantities  of  fragments  of 
shells  and  even  some  entire  examples.  Mya  arenaria,  Q/prina 
Islandica,  Tellina  solidula,  Mactra  suhtruncata^  Cardium  edufe, 
Turriiella  commune,  were  among  the  shells  identified,  besides  nume- 
rous doubtful  species.  It  was  suggested  that  notes  of  local  geolo- 
gical phenomena  should  be  recorded  upon  a  copy  of  the  ordnance 
survey  map  of  Norfolk  to  be  kept  for  the  use  of  the  members. 

Oswestry  and  Welshpool  Naturalists'  Field-Club. — This 
club  held  its  third  meeting  for  the  season  on  Thursday,  August  l^^th. 
The  Geological  section,  after  leaving  the  train  at  Trevor  Station, 
proceeded  first  to  inspect  the  quarry  of  the  Messrs.  Roberts,  close 
by.  This  quarry  is  worked  in  the  Millstone- grit,  and  affords  a  good 
section  of  the  uppermost  beds  of  that  formation  and  of  their  junc- 
tion with  the  lowest  beds  of  the  Coal-measures.  The  lowest  scam  of 
the  latter  is  exposed  at  the  entrance  to  the  quarry,  and  rests  upon 
the  thick  beds  of  sandstone  in  which  the  quarry  is  worked.  The 
coarser  layers  of  sandstone  here  are  composed  of  fragments  of  Quartz 
in  many  of  its  varieties,  firmly  cemented  together  by  Feldspar,  and 
are  quarried  for  millstones,  while  the  fine  beds  admit  of  being  worked 
for  most  architectural  purposes.     Some  of  the  usual  fossils  were 
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obtained  at  this  spot  Another  quarry  in  the  same  beds  higher  up 
the  hill  was  next  visited ;  and  then  the  slope  and  the  outcrop  of  the 
beds  were  traversed  by  the  Members,  who  noted  by  the  way  points  of 
resemblance  to,  or  difference  from,  the  same  formation  as  examined 
by  them  in  their  last  excursion  at  Sweeney.  A  fragment  of  a  large 
Calami te  was  noticed  upon  a  block  of  the  Sandstone  at  Garth. 

The  junction  of  the  Sandstone  with  the  Mountain-limestone  as 
exposed  in  the  grand  escarpment  above  Trevor  was  at  length 
reached;  and  from  this  point  the  uppermost  beds  of  Limestone  were 
followed,  and  some  examples  of  the  interior  of  both  the  ventral  and 
dorsal  valves  of  Productus  giganteus  were  obtained,  as  well  as  spe- 
cimens of  the  large  Coral — AstrtBa  carbonarioy  M*Coy, — which  is 
found  here  in  great  plenty.  A  descent  was  then  made  down  the 
precipitous  escarpment  to  the  horizon  of  the  Productus  I^langol- 
lensisy  which  is  found  in  considerable  numbers  a  little  above  the  Red 
Marl — marked  on  the  maps  of  the  Survey  as  *  Old  Red  Sandstone  ;  * 
and  the  excursion  was  concluded  by  a  rapid  walk  over  the  Wenlock 
Shales  to  the  town  of  Llangollen. — D.  C.  D. 

Richmond  Field  Naturalists'  Club. — On  Thursday  week  the 
members  of  the  Richmond  and  North  Riding  Naturalists*  Field-club, 
by  the  kind  permission  of  Messrs.  Stobart  and  Co.,  paid  a  visit  to  the 
Newton  Cap  Colliery,  near  Bishop  Auckland.  About  60  were  pre- 
sent, including  several  ladies.  By  the  exertions  of  the  President, 
Mr.  E.  Wood,  F.G.S.,  every  arrangement  was  made  for  the  comfort 
of  the  excursionists,  and  the  party  took  their  departure  from  Rich- 
mond by  the  9  oVlock  train,  reaching  Bishop  Auckland  at  1 1  o'clock, 
and  proceeded  to  the  colliery,  situate  about  a  mile  from  the  towiu 
After  some  little  delay  in  arranging  the  attire,  the  descent  took  place, 
under  the  able  guidance  of  Mr.  Lishraan,  the  surveyor  and  agent. 
The  *Main'  coal,  the  seam  worked  at  the  Newton  Cap  Colliery,  is 
some  360  feet  from  the  surface;  and  the  mechanism  for  the  descent  is 
most  perfect,  the  shaft  being  large,  and  the  cages  capable  of  accom- 
modating 8  or  10  persons.  In  a  short  time  the  descent  of  the  whole 
party  was  accomplished,  and,  being  ushered  into  the  *  Drawing  Room,' 
a  chamber  at  the  foot  of  the  shaft,  which  had  been  whitewashed  and 
furnished  with  seats,  the  visitors  were  each  provided  with  a  candle 
and  a  clay  holder.  They  then  divided  into  three  parties,  each  having 
a  conductor,  and  visiting  a  different  part  of  the  pit.  After  walking 
for  nearly  a  mile,  they  arrived  at  the  portion  of  the  pit  where  the  men 
were  hewing  the  coal,  and  full  opportunity  was  afforded  for  gaining 
information  respecting  the  method  of  working.  The  return  was  made 
in  the  wagons,  and  in  due  time  the  whole  of  the  visitors  were  safely 
landed  at  the  foot  of  the  shaft.  One  subject  of  remark  during  the 
journey  was  the  pure  state  of  the  atmosphere,  the  Davy  lamp  not 
being  necessary  in  this  pit ;  this  is  entirely  attributable  to  the  effi- 
cient state  of  the  ventilation,  which  in  the  Newton  Cap  Colliery  is 
effected  by  the  closing  up  of  all  side  outlets  for  the  current  of  air, 
and  by  this  means  the  heat  of  the  furnace  causes  a  rapid  draught 
through  all  the  open  passages,  the  supply  of  fresh  air  coming  down 
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the  mmin  shaft.  The  foraaee  ww  tfhe  pclc. t  E<xt  risted.  Probabl j 
two  tons  of  fuel  were  bamln;  m  a  busss.  a&I  ihe  met  of  the  pU^ 
wu  almost  onapprvachable  wiuin  a  fvw  juds.  The  next  risit  was 
to  the  Btablesy  where  the  ponaes  and  Lone«  used  in  the  di^erent 
workings  are  aeeommodated.  Tben  tKe  partj  ascended  to  terra 
firma^  upwards  of  two  hours  harinz  been  spent  in  the  pit.  A  fomp- 
tuous  cold  collation  was  proiided  bj  the  President  of  the  Clah.  at  the 
Fleece  Hotel,  to  which  66  sat  down.  At  Darlington,  th^r  interval 
from  6  to  8  was  profiublr  cpent  at  tL<^  Al'oert  11:11  Ironworks,  which 
through  the  kindness  of  the  managers  were  thrown  open  to  the 
members  of  the  Club. 


BRinsn  Association  Reports— Sf.ctiox  C. 

I.     Osr  Glaciai.  Stbultioit.    Bt  Pr»;l  J.  Phiultw.  F.R-S,  Pr^^id^nt  of  th*- 

ON  few  subjects  amid  some  sppsrent  difference's  are  gcrfj1o;ri.«t<i 
better  agreed  than  on  the  general  theorj  of  the  movement  of  gla- 
ciers on  their  inclined  beds  in  the  Alps,  while  on  their  former  and 
permanent  effects,  as  evidenced  in  the  vallevs  and  among  the  lakes  of 
England,  the  differences  of  opinion  are  great. 

The  author  believed  that  these  differences  ought  to  be  brought  to 
the  test  of  accurate  mechanical  principle^  a<>,  for  in.Btance,  the  limits 
of  effectual  pressure  to  move  ice  forward  on  level  surfaces  aiid  up 
ascending  slopes  ;  and  confronted  als^i  with  accurate  notions  and 
exact  maps  of  special  tracts  selected  for  study.  The  author  then 
described  the  special  phenomena  which  had  been  observed  by  himself 
and  Mr.  J.  £.  Lee,  of  Caerleon,  on  a  swelling  ground  at  the  foot  of 
the  Gomer  Glacier.  In  thi;?  case  he  showed  that  distinct  grooves, 
beautiful  striation,  and  polif*h,  were  traceable  on  brood  flat  tsurfaceA 
of  rock,  protected  by  a  shed,  150  feet  above  the  actual  bed  of  the 
Glacier,  and  about  100  yards  from  its  base.  Over  this  elevated 
tract  in  former  years  the  Glacier  must  have  passed,  and  this  was 
quite  consistent  with  the  known  physical  constitution  of  ice  and  the 
^opes  of  the  ground  up  which  it  is  capable  of  ascending. 

It  is  quite  clear  that  on  such  ascending  slopes  the  upward  move- 
ment of  the  ice  by  the  continuous  pressure  of  the  mass  above  is  a 
real  and  necessary  result. 

The  author  next  described  the  phenomena  of  glacial  movement  in 
Wastdalc,  and  the  features  of  Wastwater,  a  deep  straight  lake  in 
Cumberland,  three  miles  long.  In  Wastdale  can  be  shown  the  reality 
of  partial  movements  of  ice  in  the  valley  ;  but  from  the  groat  length 
of  its  lower  part  and  the  shortness  of  the  slopes  in  ancient  days,  he 
concluded  that  continuous  pressure  could  not  be  conveyed  through 
the  length  of  Wastdale.  He  also  showed  how  a  study  of  the  relative 
degrees  of  grinding  effected  by  solid  bodies  under  different  degrees  of 
pressure,  velocity,  and  inclination  of  the  bed,  led  to  the  conclusiou 
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that  if  such  pressure  could  be  commnnicated  it  would  not  be  effective 
in  excavating  the  lake-basin  at  Wastdale.  On  the  whole,  he  con- 
cluded that  for  a  satisfactory  explanation  of  the  full  effect  of  ice  in 
valleys  and  lakes  it  would  be  necessary  always  to  treat  each  case  as 
a  special  problem  by  no  means  purely  geological,  but  including  and 
requiring  important  and  quite  practicable  mechanical  determinations. 


'  II.    Ox  TUB  Gboloot  of  Coalbbookdals.    By  the  Bcy.  W.  Parton. 

"FUST  where  the  valley  of  the  Severn  contracts  towards  the  narrow 
gorge  by  which  it  passes  through  the  great  Limestone  ridge  of 
Wenlock  Edge,  it  is  met  by  the  lateral  valley  of  Coalbrookdale  run- 
ning down  from  the  high  table-land  which  forms  the  chief  part  of  the 
Shropshire  or  Coalbrookdale  Coal-field.  The  Dale,  which  is  for  the 
most  pai-t  scooped  out  of  the  Wenlock  shale,  is  joined  about  midway 
down  by  the  Lightmoor  hollow  through  which  the  railway  passes,  and 
which  is  excavated  in  the  Lower  Coal-measures,  here  faulted  down, 
and  is  fianked  at  its  entrance  into  the  Severn  valley  by  the  rounded 
hill  called  Strethill  on  the  north,  and  by  Lincoln  Hill  on  the  south. 
At  Strethill  we  find  that  mass  of  Glacial  Drift,  200  feet  in  height 
above  the  Severn,  which  forms  the  subject  of  Mr.  G.  Maw^s  paper  in 
the  Quarterly  Journal  of  the  Geological  Society,  for  May  1864,  and 
which  has  served  to  prove  that  at  one  time  during  the  Glacial  epoch 
Wenlock  Edge  was  the  coast-line  of  the  Irish  sea,  and  the  Severn 
Valley  a  marine  strait.  At  Lincoln  Hill,  resting  on  the  Wenlock 
Shale,  the  Wenlock  Limestone  is  seen  dipping  at  a  high  angle  to  the 
south.  It  is  now  worked  in  an  extensive  series  of  caverns,  but  in 
the  old  surface- workings  we  have  an  interesting  section  showing  the 
Lower  Coal-measures  resting  on  the  Limestone  in  the  following 
order  :— 

1.  Impure  sandy  limestone. 

2.  Ijimestone  (chalkstono)  12  feet. 

8.  Conglomerate  and  sandstone,  13  feet,  0  inches. 
4.  Clunch,  with  balls  of  sandstone,  18  feet. 
6.  Coal,  '  Lancashire  Ladies,*  0  inches. 

6.  More  clunch  and  sandstone.  12  feet. 

7.  A  red  and  yellow  '  pimply    rock,  about  4  feet. 

8.  Whitish  sandstone,  1  foot  8  inches.     '  Crawstono  Measure  Crust.' 

9.  '  Crawstone  *  ironstone,  3  feet. 
10.  Sandstone, '  Flint  Coal  Flint.' 

A  walk  of  about  a  mile  through  the  w^oods  on  the  same  side  of  the 
Dale  will  bring  us  to  the  quaiTy  in  Lightmoor  Wood.  Here  we  see, 
first,  a  white  and  brown  Sandstone  with  plant-markings,  5  to  6  feet 
thick  ;  the  Crawstone-mcasure  crust;  then  the  Crawstone  ironstone; 
above  this  a  whitish  Sandstone  with  fossil  stems  and  roots  of  trees 
{Sigillaria  and  Stigmarid),  It  was  from  this  quarry  that  the  large 
fossil  tree  now  in  the  possession  of  II.  Whitmore,  Esq.,  M.P.,  which 
was  ligured  in  the  '  Illustrated  London  News'  some  two  years  ago, 
was  procured.  This  last  stratum  is  much  stained  by  petroleum  with 
which  the  rocks  arc  saturated.     Above  it  lies  the  'Little  Flint'  coal, 
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one  foot  thick,  then  a  thin  band  of  strong  blue  and  yellow  clunch  ; 
and  then  the  '  Clod  '  coal,  capped  by  a  bod  of  ciny. 

In  the  Railway  Cutting  juet  below,  no  Usd  tlian  six  seams  of  Coal 


fe3E5efc£*S=l=fefe| 


ire  exposed,  and  though  the  seeiion  is  abnoimal,  the  measures  being 
much  compressed  and  brought  exceedingly  close  together,  it  is  a 
higlity  interesting  one.  Above  the  Flint  and  Clod-coal  we  see  the 
'Best'  Coal,  'Game,'  'Two-fool,'  nnd  '  Lower  Sulphur' Coals;  and 
above  the  last,  the  'Penny-stone'  Iron-mi-asure,  capjied  by  a  bed 
of  sandstone,  which  has  been  employed  in  buililing  the  bridges,  &c. 
on  the  railway.  In  a  brickfield  about  100  yitrds  to  tlie  nortli  still 
higher  strata  are  expo-'cd,  vii.,  Red  Urick-clay,  8  ffet  [  Wliilo 
Cloy,  12  feet;  Mottled  Clay,  solid  below,  sniidy  above,  with  nodules 
encrusted  with  iron  ('minke  bends'),  ami  tlien  the  true  '  Sulphur' 
Coal,  or  '  Stinkers,'  usually  found,  ns  here,  9  or  10  yards  above  the 
' Penny- measure.'  Thus  in  a  walk  of  litilu  more  limn  a  mile  we 
may  aee  in  open  ecctions  the  whole  of  the  Lower  C'ual- in  ensures  and 
K  portion  of  the  Upper. 

For  a  detailed  account  of  the  Shropshire  Coal-field,  the  estuarine 
character  of  its  strain,  and  its  peculiar  fossils,  iucludiug  several 
species  of  Insects  and  of  the  Limulus  or  King-crab,  the  reader  is 
referred  to  Prestwich  (Trans.  Geol.  Soc.  2[id  ser.  vol.  v.\  Uull,  and 
the  Publications  of  the  Geological  Survey. 


in.    Os  s 


t    THR     PlPK-CLAT     OF 

Atni  Bay,  I»lk  of  Wiuht.     Bj-  Vi.  Sti^i'eik.v  JltTticKii,  I.L.Ii,,  F.G.S..  &c. 

THOSE  who  have  visited  the  western  coast  of  the  Isle  of  Wi-ht 
will  recollect  that  in  Alum  Ittiy  ihc  IilmU  nro  tilled  into  a 
vertical  position.  About  200  feet  from  the  base  of  the  Lower 
Bagehot  beds  is  a  baud  of  Pipe-clay,  some  6  feet  thick,  crowded  in 

L  [,3 
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one  part  with  well-preserved  plant-remaiDS.  The  end  of  this  band 
exposed  in  the  cliff  has  been  worked  on  several  occasions,  and 
Mr.  Prestwich,  Dr.  Bowerbank,  and  two  or  three  museums  have 
obtained  collections  of  the  leaves.  A  list  of  the  plants  found  has 
been  given  in  No.  42  of  the  Greological  Survej  Memoirs.  This  list 
must  not,  however,  be  looked  upon  as  complete,  for  further  working 
brings  to  light  many  new  forms.  The  author  has  had  a  collection 
made  bj  Mr.  Henry  Keeping,  the  well-known  geological  collector, 
and  he  obtained  some  350  leaf-  and  50  fruit-remains.  Some  of  these 
have  not  been  recorded  before. 

In  the  collection  is  a  Ficus,  somewhat  like  F,  Bowerbankii  (De  la 
Harpe),  but  with  the  angles  of  venation  much  greater,  and  it  can 
hardly  be  referred  to  that  species.  The  author  also  described  a 
Juglans  with  serrated  edge,  which  was  certainly  not  Juglans  Sharpei 
(De  la  Harpe). 

There  are  two  or  three  specimens  of  a  large  trilobed  Acer^  and  a 
Cinnamomutn^  very  like  C  Scheuchzeriy  from  Bovey  Tracey  [Pen- 
gelly,  Bovey  Tracey,  PI.  XVI.  fig.  12],  and  a  leguminous  leaf,  pro- 
ably  a  Podogonium,  Many  other  fragments  were  found,  which  could 
not  be  referred  to  recorded  species,  but  were  too  imperfect  to  be 
described  as  new  forms.  A  cone  had  also  been  obtained,  about  which, 
however,  the  writer  would  not  venture  an  opinion.  But  the  most 
interesting  discovery  was  that  of  two  flower-remains,  which  appear 
to  resemble  Parana  CEningerisis  [Heer,  Flora  Tert  Helv.  PL  XVI. 
flg.  12.].     Adrawing  of  the  two  is  given  for  comparison. 


1  2  8 

Figs.  1.  and  2.  Fig.  8. 

Porana(?)  Vocteusia,  W.S.  M.  Pipe-clay  of  I      Porana  O^ningfinsls  (Hwr,  Flora  Tcrt.    Helv., 
Alum  Bay.  |  pl.XTU  f.  Vl).    Miocene,  Oiliiingen.  ^ 

The  part  preserved  in  the  P.  (Eningensis  must  be  the  calyx,  as 
the  corolla  is  monopetalous.  But  for  the  finding  of  these  solitary 
flower-remains  in  the  Swiss  Tertiaries,  one  would  have  been  dis-  / 
posed  to  consider  the  Alum  Bay  specimens  to  belong  to  a  polyi)e-  j 
talous  [pentapetalous]  order ;  and  the  small  elevations  around  the  ' 
central  disc  might  be  viewed  as  the  remains  of  stamens.  The  writer 
accepts  provisionally  the  view  of  their  belonging  to  the  genus  Poranay 
giving  them  the  specific  name  Vectensis,  in  consideration  of  the  points 
in  which  they  differ  from  P,  (Eningensis, 

The  list,  however,  of  the  remains  preserved  in  this  bed  is  not  to 
be  completed  without  further  working,  in  aid  of  which  the  British 
Asoociation  have  already  made  the  author  a  grant. 
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IV.  Noncn  of  the  Occtjbrbncb  of  cebtain  Fossil   Shbixs  in  thti  Sea-bed 

ABJOUaSQ  THE   CuANNSL  ISLAJSTDS.      By    J.  GWTN   JEFFREYS,  F.RS. 

TN  the  course  of  his  dredging  explorations  this  year  among  the 
-^  Channel  Isles,  Mr.  Jeffreys  found  shells  of  species,  some  of 
which  are  extinct,  and  one  is  not  known  to  inhabit  at  present 
the  North  Atlantic.  They  were  taken,  with  living  moHusca,  at 
depths  varying  from  12  to  20  fathoms,  and  in  different  parts  of  the 
sea-bed.  The  specimens  in  question  had  the  same  appearance  as 
dead  shells  of  recent  species ;  one  of  them  was  in  a  most  perfect 
state  of  preservation,  and  evidently  had  not  been  rolled  or  trans- 
ported to  any  distance  from  its  original  place  of  habitation. 

They  consisted  of  Potamides  tricarinatuSy  Lam.  and  P.  cinctus^ 
Lam.  (both  Eocene  fossils),  a  species  of  Terebratula  (or  Terebra^ 
tulind)y  which  Mr.  Davidson  referred  with  doubt  to  T.  squamulosa 
of  Baudon  (from  the  Calcaire  Grossier),  and  Rotalia  (Discorbina) 
Trochidiformis  of  Lamarck,  also  an  Eocene  fossil,  but  larger  than 
specimens  from  the  Bracklesham  beds.  No  Tertiary  deposit  has 
been  noticed  in  any  part  of  the  Channel  Isles ;  but  the  discovery  of 
the  above-mentioned  fossils  in  the  adjoining  sea^bed,  occupying  an 
intermediate  position,  would  seem  to  connect  this  district  with 
Hampshire  and  Normandy,  and  to  show  the  great  extent  of  the 
£ocene  basin  or  area  which  formerly  existed.  Another  species 
obtained  by  the  same  dredgings,  near  Jersey,  was  Cerithinm  vul" 
gatumy  Brugui^re.  Several  specimens  were  found,  one  in  a  tolerably 
fresh  condition.  This  species  inhabits  the  Mediterranean  and  Adrir 
atic,  throughout  many  parts  of  which  it  is  most  abundant  It  does 
not  appear  that  living  specimens  have  ever  been  found  elsewhere, 
although  Lamarck  gave  the  North  Atlantic  as  a  locality.  M.  Cail- 
liaud  of  Nantes  included  C  vulgatum  in  his  list  of  mollusca  from 
the  D^partemcnt  of  the  Loire-Infcrieure,  having  frequently  met 
with  shells  thrown  up  on  the  beach ;  and  Professor  Sars  recorded 
the  discovery  of  a  specimen  inside  a  cod-fish  caught  off  Bergen. 
Mr.  Jeffreys  believed  that  C  vulgatum,  which  usually  inhabits  largo 
estuaries  and  salt  marshes,  once  lived  in  such  situations  between 
Jersey  and  the  mouth  of  the  Loire,  and  that  this  tract  has  since 
been  submerged,  and  consequently  become  unsuitable  for  the  con- 
tinued habitation  of  the  Cerithium,  The  presence  of  submarine 
peat  near  the  Channel  Isles  and  in  the  bay  of  Mont  St.  Michel,  tends 
to  confirm  the  supposition,  although  it  is  by  no  means  certain  that 
the  submergence  has  occurred  within  the  historical  period,  as  sug- 
gested by  the  Abbe  Manet,  Mr.  Peacock,  and  others.  Fossil  shells 
procured  by  Mr.  Jeffreys  in  his  Shetland  dredgings  were  of  Arctic 
and  high  northern  species ;  those  now  obtained  were  tropical  antil 
southern. 

V.  Ox  THE  British  Spfxhes   of  the  Genus  Cephalaspis,  and  on  the  Scotch 
Ptebaspis.     By  E.  Ray  Laskester,  Scholar  of  Downiog  College,  Cambridge. 

^HE  author  of  this  paper  stated  that  he  had  acquired  a  very  large 

-■-     amount  of  evidence  with  regard  to  these  remarkable  fishes,  by 

the  kindness  of  various  geological  friends,  in  particular,  Mr.  Fowrien 
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of  Roswallie,  Forfar,  Mr.  Ligbtbodj,  and  Mr.  naTophrej  Salwey; 
and  had  also  had  access  to  the  material  collected  by  Professor 
Huxlcj.  His  investigations  had  led  him  to  conclude  that  there 
were  five  British  species  of  CephalaspiSy  namelj,  Ist.  The  Cepha- 
Uupis  Lyelliiy  of  Agassiz,  which  appeared  to  be  confined  to  Scotland, 
and  perhaps  the  passage  beds  of  Herefordshire,  onlj  represented  in 
England  bj  very  well-marked  varieties.  2nd.  The  common  species 
of  the  Cornstones  of  England,  which  might  be  considered  as  identical 
with  r.  LyeUii^  but  appeared  to  differ  much  in  the  form  of  the  head. 
3rd.  The  Cepha/aspis  Murchisoni  of  E^erton,  found  in  the  passage 
beds  near  Ledbury.  4th.  The  Cephalaspis  Salwet/i,  of  Egerton,  a 
species  well  characterised  by  its  markings  and  the  form  of  the 
head ;  and  6th.  The  Cephalaspis  asterohpis,  named  by  Dr.  Ilarley, 
and  distinguished  by  characters  derived  from  the  same  parts  as 
those  of  C,  Salweyi,  The  C.  omatus  of  Egerton,  Mr.  Lankester 
stated,  did  not  differ  in  its  markings  from  the  specimens  of  C  Lyellii 
lately  obtained  by  Mr.  Powrie,  of  Reswallie,  and  he  therefore  con- 
sidered it  not  impossible  that  these  were  specifically  the  same  formsi. 
There  was  not,  the  author  remarked,  sufficient  evidence  to  justify 
the  specific  separation  of  C.  omatus.  In  C  Lyellii  there  existed  so 
great  a  tendency  to  variation  in  the  length  of  the  cusps,  breadth,  ftc, 
that  it  was  extremely  difRcult  to  indicate  specific  characters  with 
precision.  Some  very  remarkable  specimens  of  C.  LyelUiy  exhibit- 
ing the  body  and  its  ornamentation,  were  exhibited,  being  from  the 
cabinet  of  Mr.  Powrie. 

A  Scotch  species  of  Pteraspis,  having  the  snout  of  Pt.  rostratus 
and  the  disc  of  PL  Cronc/tii,  was  then  described.  The  name  re- 
tained for  this  species  is  that  given  by  Mr.  Powrie,  Pi,  NitchelU,  in 
honour  of  the  Ilev.  Hugh  Mitchell,  of  Montrose,  who  had  been  the 
first  to  recognise  the  existence  of  Pteraspis  in  the  Scotch  area  of 
the  Lower  Old  Red  Sandstone.  A  monojrraph  on  the  Old  Red 
Fishes  is  in  preparation  for  the  Palajontographical  Society  by  Messrs. 
Powrie  and  Lankester,  in  which  the  various  species  of  Cephalas- 
pidian  fishes  will  be  first  dealt  with.  Assistance  in  the  form  of 
loans  of  specimens  will  be  very  acceptable  to  the  authors. 


Yl.  On  the  TiOWER  Lias  of  Li-me  Regis.     By  E.  C.  II.  Dat,  F.O.S. 

T^IIE  Lias  was  defined  by  the  author  as  commencing  imme- 
-■-  diately  below  the  *Ostrea  liassica '  series  (with  the  Insect- 
beds,  of  Brodie);  the /rwe  'White  Lias'  below,  in  his  opinion  be- 
longing, both  upon  physical  and  palxontological  considerations,  to  the 
.  Bhiatic  group  of  rocks. 

The  Lower  Lias  has  been  defined  above  by  the  upper  limit  of  the 
zone  oi  Ammonites  varicostatus;  and  the  author  having  accepted  this 
definition  in  a  former  paper,*  on  the  middle  and  upper  divisions  of 
this  formation,  he  takes  it  as  his  boundary  in  the  present  description ; 
but  he  docs  so,  with  the  belief  that  such  a  division  is  purely  arbi- 


*  Kcnd  before  the  Geologionl  Society  of  Loiidou,  18th  February,  1863. 
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traiy,  and  that  there  is  not  anj  physical  or  organic  break  which 
justifies  the  separation  of  the  'Middle'  from  the  *  Lower'  Lias,  as 
two  distinct  formations. 

The  Lower  Lias  is  divisible  into  a  series  of  Limestones  alternating 
with  Marls,  in  the  locality  under  consideration,  about  80  feet  in 
thickness,  and  a  mass  of  Marls,  in  which  the  calcareous  element  is 
but  slight,  about  220  feet  in  thickness,  making  the  total  thickness 
of  the  Lower  Lias,  near  Lyme  Regis,  about  300  feet.  The  litholo- 
gical  passage  from  the  lower  division  to  tlie  upper  is  however  gra- 
dual, and  there  is  not  any  definite  palasontological  break  between 
them. 

The  'Limestones'  (the  'Blue  Lias  Stone'  of  commerce)  are  the 
best  known  portion  of  the  Lias.  Their  origin,  as  well  as  that  of  the 
nodules  of  limestone  that  occur  in  the  marls  above,  are  alike  attri- 
butable to  segregation  from  an  originally  calcareous  ooze,  and  not  to 
an  alternate  deposition  of  calcareous  and  argillaceous  sediments. 

The  author  nextcousiders  the  distribution  of  the  fossils  of  the  Lower 
Lias  in  this  neighbourhood,  and  his  observations  may  be  summed 
np  as  follows  :  that  though  the  Ammonites  of  the  Lower  Lias  have 
very  restricted  vertical  ranges,  and  do  occur  in  the  order  indicated 
by  the  supporters  of  'Ammonitic  Zones  of  Life,'  yet  that  these 
ranges  do  not  (except  in  special  instances,  where  they  are  limited 
by  a  '  break '  in  time)  define  the  range  of  any  associated  fauna. 
That  Gasteropods  are  generally  absent  in  these  strata,  their  remains 
being  mostly  found  confined  to  the  lowest  portions  of  the  Limestones. 
That  species  of  Mollusca,  &c.,  occurring  in  the  lower  portion  of  the 
Limestones,  recur  here  and  there  again,  even  as  high  as  in  the 
'Marlstone'  at  the  top  of  the  Middle  Lias.  That  the  remains  of 
the  animal  of  the  Belemnite  are  found  in  strata  below  any  contain- 
ing the  *  guards '  of  the  same  genus ;  the  Belemnites,  commonly 
so-called,  gradually  increasing  in  frequency  of  occurrence  from  the 
appearance  of  the  Limestones  to  the  Belemnite-beds  of  the  Middle 
Lias.  That  the  Reptiles  and  Fish  of  the  Lower  Lias  appear  to 
have  ranged  vertically  throughout  it,  as  there  is  no  species  found 
commonly  which  the  author  could  assert  to  be  confined  to  any  parti- 
cular bed  or  zone ;  some  species  even  passing  into  the  basement  beds 
of  the  Middle  Lias. 

From  a  consideration  of  these  palasontological  facts,  and  of  the 
lithological  conditions  of  the  Lower  and  the  Middle  Lias,  the  author 
expresses  his  opinion  that  these  so-called  formations  are  but  sub- 
divisions of  one  formation  representing  the  complementary  deposits 
of  one  sea. 


VII.    On  the  Ret-attve   Extent   of  Atmospheric  and    Oceanic   Dentdation 

WITH   A     PARTICUI-AR     REFERENCE    TO   CERTAIN   KoCKS    AND   V ALLEYS   IN    YoRK- 

SHiRB  AND  Derbyshire.     By  D.  Mackintosh,  F.G.S. 

T^IIE  paper  contained  a  modified  re-statement  of  what  had  already 

-*-    appeared  in   the  April  and  July  numbers  of  this  Magazine. 

[See  article  on  the  Brimham  Rocks,  and  Surface-Geology  of  the 

Lake   District.]     The  author  brought  forward  a  number  of  very 
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Btriking  facts  and  considerations  to  show,  that  most  of  the  inland 
pillars  and  projections  of  rock  hitherto  attrihated  to  weathering  are 
due  to  the  former  action  of  waves,  tides,  and  currents ;  that  many 
rocks  are  capable  of  withstanding  atmospheric  action  for  thousands, 
if  not  hundreds  of  thousands  of  jears ;  and  that  the  amount  of 
atmospheric  denudation  is  small,  when  compared  with  that  resulting 
from  the  littoral  action  of '  the  great  excavator,'  the  ocean. 


Vlll.  Db.  a.  Lktth  Adams   aicd  Pbofbssob  Bttsk  commaiiicated  their  First 
Kepobt  on  thk  Exploration  op  thr  Maltesr  Caverns. 

^HERE  were  two  caverns  in  the  island  of  Malta,  one  in 
-^  the  South-East,  and  the  other  in  the  centre  of  the  island,  in 
which  remains  had  been  found  ;  in  the  latter  the  remains  being 
those  of  the  Elephant,  and  in  the  former  chiefly  Hippopotamus. 
Recently  another  cave  on  the  south  coast,  and  not  100  yards  from 
the  Phoenician  ruins  in  that  part  of  the  island,  had  been  discovered, 
and  Capt.  Spratt  had  found  in  it  some  remains,  after  which  Dr. 
Adams  proceeded  with  the  further  exploration  of  the  cavern,  re- 
sulting in  the  discovery  of  relics  which  proved  that  that  part  of  the 
surface  of  the  earth  which  now  constituted  the  island  of  Malta  was 
once  the  home  of  two  species  of  Pigmy  Elephant  and  one  species  of 
Elephant  of  the  size  now  existing.  The  island  would  not  now  yield 
a  month's  food  to  many  individuals,  of  even  one  species  of  Elephant ; 
therefore,  the  island  must  at  one  time  have  joined  to  the  opposite 
coast  of  Africa ;  and  in  this  opinion  the  authors  of  the  paper  were 
supported  by  other  considerations. 


ON  MACRAUCHENIA  PATACHONICA 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — The  most  important  and  unexpected  statement  in  Prof. 
Burmeister's  account  of  the  Macrauchenia  patachonica  relates  to 
the  dental  formula  which  he  ascribes  to  that  genus  and  species; 
viz., — 

.3^3      1^1      4-4       4_4 

I    —    ,c- ,p ,  m =40; 

3-3       1-1^4-4'       3-3 

the  exceptional  fact  being  the  presence  of  16  teeth  in  the  molar 
series  of  the  upper  jaw,  instead  of  14  as  in  all  other  Perissodactyles. 
in  which  the  full  type-number  of  the  series  is  maintained.  Of  the 
16  molar  teeth  thus  assigned  to  the  upper  jaw,*  Burmeister  refers 


*  '  La  Macrauchenia  tienc  como  el  caballo,  seis  dientes  incisiors  en  cada  man- 
dibula,  cuatro  colmillos  ctiicoR,  echo  muolas  en  la  mandibula  superior,  y  solo  siete 
en  la  inferior,  de  cada  lado,  es  decir,  en  todo  cuarentA  y  seis  dientes/ — P.  42. 

*  Dolanto  d(^  h\  letra  C  do  csUi  figura  (pL  i.  fig.  2)  se  ven  dos  abertnras  negras, 
indicando  los  alviolos  pira  dos  dientes,  que  faltan ;  la  primera  pertenece  al  diente 
CBDiDOf  la  segunda  a  la  primera  muela.' — P.  37. 
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the  4  iBienar  gas  za.  ara.  sik  it  -ztii  Tr-?s>  iis7<!s    mmi*$  r'ulttw 

—  m 

and  the  4  possmzr  .ccs  lC  -£i»r:r  -s^::!:   «i   ii>f  rra^  mi^-v     m^t l.is 

The  namber  i^  irar  mjEar  »acL  -= — t  jtsrt  fcaer":^  i:  ihf  uri»er 
jaw  of  Jfcii  r IT ■'!!'»  is  urc  nLij  si  -rx?*:.^:^-  ir-  ibe  destakl  formula 
of  Perissodacrriia.  :«s  x  al  .Orr  Ti,rLlfc:e&.  aai  i3»5t*eNa  of  all 
diphjodont-plaKs:^  r:ajii!i;LTai :  r.  -v:*!.*!  ':*e  ar  ari.^auuv^as  T>L^uxiip- 
tion  in  the  UiiTX-jot  ira^  :«:  a  rijr*r>T  cc  li*  Marsapial  one, 
Agwln,  the  rrfertEpt*  c«f  "dir  incni  rr.i'fifr.  prizriinff  frosx  behind 
forwards  to  the  serie*  cf  m>r  iDiurrsk  ri'^t*  a  £i<riDciire  simpliohv 
to  the  alleged  ibc  zrsra.ii^^  iz  af  TLx-r^  wL5ch  ha$  hiihc-no  bei^n 
seen  onlr  in  the  Ar&:*sacrr]tr  Ui:nLia:e?.  aai  which  would  be  a  more 
striking  example  of  tb«  vsioe^rj  v^  uie  Perl>jodactTle  .y*»rrawrAr*Mia 
to  the  Artiodarrrle  orisr.  ihar.  its  cmukjAi  cervical  Tencbra\  or  its 
coaletced  antibrarhial  bc*irirs. 

AAer  a  careful  smdj  c^  ihe  fir=re«  of  the  jaws  and  t*^Mh  in  PK  1 
of  this  interestirs  monctgra^^h.  I  asi  j->i  u>  oder  a  diiTerent  ex|>Li na- 
tion of  the  phenomena.  In  irxe  upper  iaw  of  the  incisive  st^rio:^  the 
oatermost onlj  are  in  place,  viz.  i  3~i  3:  thes»e«  wiih  the  alvtH^H  of 

t  2,  t  1. 1  l.i  2,  form,  as  in  the  horse,  a  convex  curve  at  the  anterior 

boundary  of  the  upper  jaw. 

After  a  short  interval  or  'diastema'  behind  i  3,  there  i«  either  a 
single  alveolus  for  the  bifid  base  of  a  canine  tix^th.  or  two  snmll 
confluent  alveoli  for  two  distinct  small,  simple -ixHMtHl  ti^»th.  IV^f, 
Bunneister  adopts  the  latter  view,  ascribes  the  anterior  deprt^sNiou 
to  a  small  single^rooted  canine,  and  the  p^^storior  one  to  a  sinnlar 
premolar,  which  is  accordingly  the  first  of  that  series,  ImmoiliiUt  ly 
behind  the  empty  socket  is  the  first  of  the  prinnolars  in  phiot\  wiiii 
a  crown  equalling  in  antero-posterior  extent  the  nntivedt^nt  douhh^- 
pitted  alveolus.  To  judge  from  the  socket  of  the  mnndihiilur  iot>th 
answering  to  the  first  maxillary  premolar  in  pl«oe»  nud  iVoiu  I  ho 
appearances  in  the  side  view  of  the  same  tooth«  in  pi.  I,  ll)(,  *'l,  I  inlor 
that  the  maxillary  premolar,  with  the  mandlhular  \\\u\  wm  iinplnndMl 
by  a  partially  or  wholly  divided  fanj;,  in  a  twii-hoh^l  Mii*ke(  \  iht* 
same  is  more  plainly  the  case  in  the  Hecoiul  proiudhn*  in  \\Uuv  \ 
whilst  the  third,  having  acquired  a  j^realer  CranHverno  lhu'l%ni'«n  nf 
crown,  may  have  also  a  third  fan|j;  or  rmlinnMil  of  one,  tni  iht<  inner 
side  of  the  two  principal  fangn.  Tho  fnuiih  ninhir,  in  )ihifi>,  wlih  ti 
further  increase  of  transverse  dianu'tiT  nC  miwn,  ri«ni'nil»h«n  Hn*  ihion 
succeeding  true  molars  in  the  j^i»neral  |iiiMrin  nC  lhi<  {^ilmllnii  r-ni  imo, 
having  an  antero-posteriorly  extt'ndi'il  rnann'l  IhmhI  ih'ini'j'.'lun  mi 
the  outer  half  of  tlie  crown,  and  two  intinil  i-nanM'l  Idliinilc,  onn 
behind  the  other,  on  the  inner  hall'iit'  ihn  i>iiovn 

Now,  my  interpretation  of  i\w  i'i\vvy^n\uy^  ii|i|ii'«Miini>i>ii  !«•,  Uiiil  Mm 
upper  canine  was  implanted  by  a  ('Mni|iii  a-u  •!,  iiMiiiM  |Mh*h  itoti)^ 
extended  fung,  pinclied  in  tlio  iniddlt*  en  uu  hi  iiji|i»imi<  li  in  h  ilivti'iuii 
of  it  into  an  anterior  and  p^iHtcrior  mol,  untl  wHli  h  i  iiiii  <i|MMiil)n|/ly 
partially  divided  sock<^t :  it  may  bo  thai   Ihn  haoii  n\  atn  )i  Imiuut 
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the  upper  tusk  or  canine  was  actually  divided,  or  bifid.  The  mam- 
malia arc  not  wanting  in  examples  of  canines  so  impluited.  Ac- 
cording to  this  view,  the  hinder  division  of  the  empty  socket, 
behind  the  outermost  incisor,  did  not  contain  a  distinct  tooth  from 
the  canine,  but  onlj  the  hinder  division  of  the  base  is  a  canine. 
In  this  case  the  first  premolar  in  place  is  />  1 ;  the  fourth,  which 
has  assumed  the  com(>lex  character,  shape,  and  almost  size  of  the 
true  molars^  is  p  4.  The  number  of  true  molars  then  enters  into 
the  rule,  viz.,  three  on  each  side,  as  in  the  lower  jaw.  I  feel  ver/ 
confident  that  when  the  permanent  upper  canine  of  Maerauehenia 
be  found,  it  will  confirm  the  interpretation  above  given  of  the  dental 
foimula  of  the  upper  jaw.  In  tlie  lower  jaw  of  the  Maerauehenia 
(pi.  1,  figs.  3,  4,  5,  6),  all  the  incisors  are  wanting,  the  fang  of  a 
simple- fanged  small  canine  is  near  the  outer  incisor ;  a  very  short 
diastema  divides  the  canine  from  the  first  two-rooted  premolar, 
which,  with  the  second,  is  wanting  :  /^  3,  p  4,  and  m  1,  2,  and  3 
are  in  place.  The  lower  jaw  differed  from  the  upper  jaw,  in  its 
dentition,  not  in  the  number  of  teeth,  but  by  tlie  smaller  size  and 
simpler  implantation  of  the  canine,  as  well  as  by  the  difference  of 
size  and  modified  character  of  the  grinding  surface  of  the  molar 
teeth,  exemplified  iu  my  'Odontography,'  and  in  Burmeister's  edition 
of  poor  Bravard*s  excellent  drawings  of  the  skull  of  3Iacrauchenia. 

Reasoning  on  the  basis  of  the  foregoing  interpretation  of  the 
dental  system,  I  conclude  that  31acrauchenia  manifested  the  es- 
sctitinl  Perissodactyle  position  to  which  it  was  originally  referred, 
by  the  extension  of  the  character  of  the  true  molars  into  the  pre- 
molar series;  but,  as  in  the  Tapiroid  genus,  in  which  Guvier  first 
pointed  out  this  deviation  from  the  dental  character  of  the  type- 
Peri  ssodactyles,  *  the  premolars  offer  some  differences  from  the  true 
molars.'* 

In  Lophiodofty  however,  as  in  Pliolophiis^  the  last  premolar  p  4, 
differs  from  the  first  true  molar  m  1  in  the  reduction  of  the  two 
inner  lobes  of  the  crown  to  one  large  conical  lobe :  the  penultimate 
jireniolar  p  3  resembles  the  foregoing,  but  is  of  smaller  size;  the 
antecedent  premolar  />  2  is  suddenly  reduced  in  size,  and  the  inner 
lobe  is  almost  obsolete.  Lophiodon  has  no  p  1.  The  three  molar 
teeth  of  Lophiodon  Isselensis  (Guv.)  figured  in  tom.  cit.  pi.  vi.,  fig. 2, 
are  m  3  (•  n\  /?  4  ('  o')  and  p  3  (*7>') :  they  well  exhibit  that  cha- 
racter. In  like  manner  Palnplotherium  differs  from  PalcDoiherhim, 
in  the  almost  supi)ression  of  the  hinder  of  the  inner  pair  of  lobes 
in  p  4.  In  Maerauehenia  the  diffrirence  between  m  1  and  ^  4  is 
rather  one  of  size  than  of  structure,  but  the  simplification  of  the 
Clown  is  well  marked  in  p  3,  and  is  carried  out  in  p.  2  and/).  1. 
Palcr.otherium  resembles  Etjuus  and  lihinoeeros  in  the  conservation 
of  the  type  of  structure  of  the  true  molars  in  all  the  premolars  save 
the  first,  which  in  Eqttus  is  represented  only  in  the  deciduous  series; 


♦  'D'un  jrenro  d'iinimaux  voif-inn  des  tapirs, — mais  dont  los  molniros  nntcrioure« 
et  postericuri'S  eftroifnt  quclqui-s  dil!'on»iK'C8 :  gonro  auqucl  je  doiine  le  nom  de 
Lojthiodon.'    O]).  Foss.,  4to.,  1822,  toin.  ii.,  p.  ITiS. 


bat  in  Ddlma&ertum  ihsn  if  k  xTSdniJl  £lT¥.:ri:r>A7:  aT  ^ut^  ;Vv.\  o^  | 
to  p  ±.  uic  fc  imaata.  nut  jl  r*  1.  Ix  Tcju^vk  r  X  f  «%  v.':«x  v^  \  of 
the  «t»i»er  ^rw  pntETttissrrtirT  depfin  trois  xbc  tauo  wk^4C'  l>  tv\  as  \\v\l 


mJCAJ^  yJlAZA  IS  TEZ  TALE  OV  0VW\1V 

To  tin  Kdiim-  of  tut  GrvacnucjiL  MAt^Anw^ 

Deub  Sdl — The  lentr  from  Mr.  Divio<.  in  Y\Mir  I**!  lunuWr 
eompel«  me  u»  mriJn  trt^piss  an  T-c^nr  5pfc.>\  wiih  a  liulo  t\»nhor 
expLftiimtic«ii  of  ibe  eriieutie  iipc»ii  wLich  I  |\x\^mi^\i  tho  o\Ulou\^^ 
of  Penniaa  fTr&ta  in  tLe  Vale  <A  Clwrd.  and  I  ho  crwsuM^  of  iKo 
CarboniftTonf  rock.«  liefore  their  deposiiion, 

I  fullT  mgree  with  moft  of  the  genendi^tion*  oxpiVji^tNl  iu  tho 
emrlj  put  of  Mr.  Davie^V  letters,  and  1  cjin  n^^urx^  him  x\\i\i  tho 
points  he  mentions  hid  not  escaped  me  in  woighiuj^  tho  o\  Uloiuv 
bearing  on  the  age  of  the  strata  at  Pent  re  Colyn, 

When  strata  become  either  entirely  Mhinno^i  out/  or  txMluood  \\\ 
thickness  by  causes  connected  with  their  do^Ktsition,  tho  r\^«)uo(iou 
in  their  bulk  rarely  takes  place  abruptly,  but  gonoi^nlly  bv  n  r>o)uo- 
what  regular  rate  of  diminution.  For  instauoi\  it'  a  )mrtioulnr  (wv 
mation  diminishes  to  half  its  thickness  in  a  given  dii^tnuoo,  hdy  Ut> 
miles,  it  will  only  have  lost  one  fourth  of  its  thiokiiOM  in  InilT  (lio 
distance. 

The  Lower  Carboniferous  rocks  in  North  Waloji  and  tlio  wi»«t  ol' 
England  are  remarkably  consistent  in  this  n^poot  «>vor  u  vorv  lur^o 
area;  and  there  is  perhaps  no  class  of  ovidoiioo  whioh  umwo  iMindti- 
sively  proves  that  the  various  sepiirnto  ninssoM  nnd  millltM'M  oT  (*iir 
boniterous  Limestone  and  Millstono  Cirit  oiioo  forintul  mi  iinlMtiKi^ii 
and  connected  deposit,  than  the  rogulnrity  with  wliloh  tli««ii  (iili«k 
noss  diminishes  both  from  the  NW.  mid  SW.  towimlM  dm  nililillo  nT 
England.  In  the  north-west  of  WhIoh  tlin  CfirbonilortiiiN  l.liiit<r4iiMto 
attains  a  thickness  of  at  least  800  iect.  At  liliiiiyniyitiM*li,  on  llin 
borders  of  Shropshire,  its  thicknesA  in  nMhiojMl  to  libiiiit  liiill'i  mihI 
following  the  same  rate  of  diiniinUioii  in  a  Montli-ofiHlnrl)^  dlr(-i<il<iM, 
the  Limestone  is  only  30  or  40  fet^t  (hick  round  Ihn  i\i\u\\ti  n\'  \Ui\ 
Wrekin,  and  becomes  entirely  lost  nndnr  thn  Shrnp^ihli'n  iU,ti\  iUh\, 

The  same  regularity  of  diminution  in  obH(«rviibln  fVoni  iIm<  hW,, 
where  by  regular  8te]>H  it  becomes  n'tUivvt]  in  bulk  i'tnut  iIm^  (/M<Mt 
mass  uuderlyin*^  the  Bristol  and  South  \\ nh'n  ( 'tml  fh'l'l.%  llii'/H(/h 
Farlow  in  the  8VV.  of  ShropHhin;  (whon*  it  U  '•onidi-nifily  d  mln 
ished)  until  it  thins  out  to  nothin;(  ifi  Shro|mhir<5  and  Htfi/f'/id.  Imm  , 

The  Mountain  LinicMton'?,  ov<;rlain  by  a  ^n'/ii  ffM««<  of  Mdi'-foo^f 
Grit,  occurs  but  a  {i:w  tiiiUtn  U>  th'r  fii*i  of  S'l-u^rf.  iU'\yu,     l//oo.'d 
as  bold  ef>carpment*<,  and  aU^ut  two  miJ<v  to  ih<;  north,  li  riin»\\  i,'ii 
lier  of  the  Miil-t^in^i  Orit  crop*  up  in  t!i/r  va!<r. 

At  Peian;  (l*^\y%\   no  MilUton^;  ('tt'ti  tp*'t%f,  ;»rid  fh'-.  i/itn' f*o't*   m 
unusual! V  thin.      Now,  a^  th^:  ab^^-n'-'r  of   »),/     **i;ihiot,f  fn»*  *.»  'ok 


point,  on  th';  ih^rorv  of  *  tJi,nnio/  ool/  i«  ii^,tf\y  t^,*ffifttStut  ftriMr 
its  general  oLaVibity  in  N'onh  U'aU;«,  '/r  a#»y  t%U:  of  ^/^/^r^l|^|MP 
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which  its  thickness  Taries,  is  it  not  more  probable  that  the  same 
denudation  which  has  produced  in  North  Wales  the  numerous  es* 
carpments  of  Lower  Carboniferous  rocks,  has  also  cleared  awaj  the 
Millstone  Grit  and  part  of  the  Limestone  at  Pentre  Celjn  ? 

It  did  occur  to  me  that  the  Pentre  Celjn  marls  and  shales  might 
be  some  part  of  the  Coal  Measures;  but,  on  the  other  hand,  it 
appeared  less  likclj  that  a  break  should  occur  (implied  bj  the 
erosion  of  the  Millstone  Grit)  between  the  Coal  Measures  and  the 
Lower  Carboniferous  rocks,  than  between  the  Permian  and  the  Car- 
boniferous series ;  and  the  close  mineralogical  resemblance  of  the 
strata  at  Pentre  Celyn  to  the  Permians  in  other  localities  seemed  to 
warnint  the  conclusion  expressed  in  mj  letter  to  the  Magazine. 

Since  it  was  published,  I  have  again  visited  Pentre  Celjn,  and 
was  fortunate  in  meeting  with  a  number  of  plant  impressions  in  the 
marlj  shales  found  in  Mr.  Edward's  pitt*.  Mr.  Etheridge  has  kindly 
examined  them  for  me,  and  states  '  they  are  Permian  or  Lower 
Aeia  Red  species^  differing  in  all  respects  from  Carboniferous.*  The 
fact  is  interesting,  not  only  as  affording  evidence  of  a  great  erosion 
of  the  Carboniferous  rocks  before  the  deposition  of  the  Permians, 
but  as  illustrating  the  possibility  of  the  conformity  of  strata  sepa- 
rated by  an  interval  of  denudation. 

Similar  strata  to  those  at  Pentre  Celyn  intervene  between  the 
Bunter  Sandstone  and  Carboniferous  Limestone  in  several  localities 
along  the  east  side  of  the  vule  of  Clwyd,  as  in  the  wood  above 
Llandibr  Farm  (bc^tween  LInndibr  and  Llan^yuhapal)  and  at  Rhiw 
Bibbil,  opposite  Dcubigli,  &c.  Is  it  possible  that  the  beds  Mr. 
Davies  noticed  crossing  upon  the  western  side  of  the  vale,  between 
the  Limestone  and  the  Sandstone  in  the  cuttings  of  the  Rliyl  and 
Denbigh  Railway,  and  supposed  by  him  to  be  Coal  measures,  were 
Permian,  similar  to  the  strata  on  the  east  side  of  the  vule  of  Clwyd  ? 
— I  remain,  dear  Sir,  very  truly  yours,  George  Maw. 

15kntuall  llkiA.,  BuosEi.KY,  OcL  7,  1865. 


GLACI.M.  STKLT:  IN  THE  COUNTY  OF  LONGFORD. 
To  the  Editor  of  the  Geological  Magazine. 

Siu, — In  the  last  number  of  the  Geological  Magazine  there 
was  an  illustrated  paper  by  Mr.  A.  IL  Green,  describing  some  sup- 
j>osed  ice-scratches  on  a  Limestone  rock  in  Derbyshire.  Mr.  Green 
states  that  the  Limestone  is  *  studded  with  dark  red  patches  of  chert, 
which  have  been  polished  down  to  a  smooth  surface,  and  scored  over 
with  grooves  and  scratches.' 

A  similar  instance  occurs  in  Co.  Lon<i:ford,  Ireland.  On  the 
northern  slope  of  Slievegalry  (a  hill  some  five  miles  SSE-  of  Long- 
ford town,  and  650  feet  above  the  sea),  there  is  a  considerable 
exposure  of  Conglomerate  (Old  Red),  dipping  N  30  W  at  about  8®. 
It  consists  of  numerous  pebbles  and  small  boulders  of  quartz,  and 
occiL^ionally  jasper,  firmly  cemented  together  in  a  base  of  coarse 
yellowish  or  reddish  white  sand. 

The  j)ebbles  have  been  worn  and  polished  down  to  a  flat  surface. 


5» 

mod  ire  sharplT  senocbed  ind  scored  bj  ^cS^ir  whiVh  K^ir  N  «V  W 
and  $  30  £.  It  is  a  iDost  anp3lAr>Ux>kin{:  Twk-sQrf3ict\  av^.i  wrU 
worth  m  risit.  lu  exAct  sitoatSon  is  in  tho  townland  of  Lis^lutf,  at 
the  ffoath  side  of  the  road  leading  from  Mordow  to  ArdajzK.  a  UilW 
to  the  tooth  of  the  letters  I  and  S  in  *LISDUFF«*  t>>inch  orxiuamv 
sheet,  Longford  19.  There  can  be  little  doubt  as  to  tho  ^Uotal 
origin  of  the  stris,  as  thej  coincide  in  direction  with  oUior  ;!((»«» 
seen  in  several  parts  of  the  Longford  district. 

It  is  probable,  too,  that  the  ice-current  came  from  tho  NW.«  or 
np  the  slope  of  the  hill.  We  have  no  actual  proof  of  thi^  at 
SlieTegalrr:  but  about  ten  miles  to  the  westward  a  very  n^nuirk- 
able  erratic  is  traceable  to  it^  parent  rock.  It  is  a  hanl«  homo- 
geneous, amorphous,  blood-reil  jasper  rock,  and  occurs  in  sit^i  near 
the  summit  of  Slievebawn  Ilill,  8o7  feet  above  the  t-oa.  A  lai>ro 
block  of  this  rock  maj  b«  seen  perche*!  on  a  dnft-covortnl  hill  at 
Rathcline,  on  the  east  shore  of  Lough  Ri'C,  somewhat  less  than  ^ix 
miles  in  a  direction  of  S  30  £  from  the  summit. 

The  ridges  also,  .whether  of  rock  or  drift,  and  the  stream -ooursw 

in  tliis  part  of  the  country,  exhibit  a  general  parallotisni  in  this 

direction,  as  also  do  most  of  the  oWrved  striw,  so  tliat  thore  is 

strong  evidence  that  the  district  was  at  ono  i>eriod  covered  hy  nn  ico 

sheet  moving  from  N  30  W  to  S  30  E.  F.  J.  Foot. 

Gbolooicjll  Subvet  of  Ireijlxd. 
BoTLB,  Ibeland:  Oct,  11,  1865. 


PRIMARY  AND   SECONDARY  STRLl!:. 
To  Uie  Editor  of  the  Geological  MAOAZiyR. 

Sir, — I  am  glad  to  find  by  Mr.  Green's  paper  in  your  last  number, 
that  he  also  has  remarked  the  Primary  an<l  Secondary  striin.  In 
this  neighbourhood  I  have  observed  three  sets ;  tlic  general  b(*ariiig 
of  tho  oldest  being  about  N  30  E.,  of  the  second  N  30  W.,  and  of  tho 
newest  nearly  £  and  W.  Tho  first  have  a  similar  b(*aring  to  tho 
axis  of  the  'dressed  hummocks'  of  rock,  and  also  tho  priinnrv 
striation  in  the  rest  of  Galway  and  Clare;  tho  second  Hgr<'i»  with 
the  general  bearing  of  the  valley  now  occu[)iod  by  Lough  (/orrib  ; 
while  the  newest  are  perpendicular  to  the  mouth  of  tho  valh*y  that 
lies  between  Oughterard  and  Cliftcn,  and  also  to  tho  east  Mlop«M  of 
the  hills. 

I  would  therefore  suggest^  that  tho  first  were  made  by  thn  inovn- 
ment  from  NF^.  to  S\V.  of  the  ice-fidd  which  in  Muppospd  otm-p  tf> 
have  covered  Ireland — that  as  the  land  sank,  local  systemH  of  jrl»''i'*rs 
were  formed,  one  of  which  occupied  tho  valley  of  \A}\\y^\  ('orrib, 
while  its  branches  came  down  the  difftTeiit  mountain-valleyfi.  This 
glacier  of  Lough  Corrib  formed  the  Mccond  set  of  striir ;  and  ar  tho 
land  was  still  sinking  it  gradually  me]U;d  away,  while  the  ^hififr  in 
the  Oughterard  valley  remained  longer  and  formed  the  third  ^H  of 
striae.  Would  Mr.  Green  lo^>k  at  the  f^atiin-a  of  the  country  in 
which  he  has  remarked  the  striir,  and  sec  if  lie  r/mld  aeeoiint  for 
them  in  a  similar  way  ?  J.  IIkhuy  Kinahav. 

OroHTBiuao:  Oct,  3,  1M65. 
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THE  BLOODY  STOKE. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — The  paper  bj  Mr.  Green  in  the  last  number  of  the  Geolo- 
gical Magazine  on  the  supposed  ice-marks  on  the  Bloody  Stone, 
between  Cromford  and  Bonsall,  led  me,  as  Mr.  Mackintosh's  letter 
had  led  him,  to  paj  a  visit  to  the  spot,  in  hopes  of  discovering  some- 
thing more.  Mj  hopes  in  that  respect  were  however  not  realised; 
but  I  saw  what  Mr.  Green  saw,  and  tried  to  take  some  rubbings 
from  the  smoothest  parts  of  the  grooved  rock  I  could  find.  I  send 
them  to  70U  with  this,  in  case  they  should  prove  an  additional  help^ 
in  the  absence  of  better,  towards  solving  the  question  whether  the 
markings  are  glacial  or  not  The  three  large  rubbings  are  from 
difiiereut  parts  of  the  surface  marked  f  in  Mr.  Green's  ground-plan, 
two  of  them  (the  two  smaller)  were  taken  close  to  where  the  line  hk 
cuts  the  rock.  The  small  rubbing  is  from  a  fragment  of  the  rock 
near  d,  it  is  well  polished,  and  the  grooves  were  nearly  at  right 
angles  to  the  footpath.  I  have  sketched  in  the  rest  of  the  specimen 
in  order  to  show  the  distinct  division  between  the  chert  and  the 
Limestone.  The  grooved  rock  could  bo  traced  some  way  beneath 
the  path  by  clearing  away  the  earth  and  stones,  and  more  could  be 
seen  in  other  places  by  removing  the  turf.  I  could  discover  no 
further  traces  of  ice-work  in  the  neighbourhood.  A  rough  obser- 
vation taken  with  a  pocket  aneroid  gave  about»246  feet  as  the  height 
of  the  Bloody  Stone  above  the  toU-gato  at  the  foot  of  the  bridle- 
path to  lionsall,  and  I  should  think  the  Stone  would  be  about 
aOO  ^Qiti  above  the  Derwent.  May  the  rounded  form  of  the  hill  be 
duo  to  ice-work  ?  The  opposite  side  of  the  dale  consists  of  stt*cp 
and  well-wooded  Limestone  cliffs.  A  small  stream  widened  into 
ponds  runs  along  the  bottom  of  the  dale.  The  bearings  laid  down 
on  the  rubbings  are  magnetic. — I  am,  &c. 

J.  Magecs  Mello,  M.A.,  F.G.S. 

St.  Thomas'  Pabsonagk,  Bhamptox, 
ClIliSTKHFIELD :    Oct.  7,  1865. 

Note. — We  have  received  the  rubbings  of  ice-markings  referred 
to  above,  and  also  a  general  sketch  of  the  locality,  and  regret  that 
want  of  space  does  not  admit  our  reproducing  them  here.  Tlie 
rubbings  of  the  strias  present  all  the  appearance  of  having  resulted 
from  ice- action. — Edit. 


GLACIATION  IN  DEVONSTirRE. 

To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir. — Tn  connection  with  the  interesting  record  made  by 
Profopsor  Jukes  in  the  October  number  of  the  Geological  Maga- 
zine, 1  would  briefly  notice  the  existence,  in  North  Devon,  of  what 
appears  to  be  an  extensive  deposit  of  Boulder-clay.  At  the  hamlet 
of  Boundswell,  a  mill  to  the  SW.  of  Barnstaple,  a  well  was  sunk  in 
1862  by  Mr.  J.  Bowden  through  a  thickness  of  40  feet  of  clay,  the 


Cnrnes^tnmdemBu  Xi7 

the  N  i^ni  "W-tiiaJL  iruit^L. 

At  a  Leiirixi  uf  inin.  3I>  ti  4C*  ffies  untt''  i^  s»nk  it  r<^t$  on  « 
coons mcDan  iiiiiain  uf  litfr  tubm  aiiixirie-bed  on  tlic  bjiiik:^  of  the 
riTcr  Tsv  descriuec  2^  lit-  La  I»«cb&.  Tiit  cuay  iM^ar  U]>]>er  Rounds* 
well  appem  i&  be  uacrjT  9C*  fetiL  auc  c-oze  tLb  point,  wliicii  is  givon 
115  Uf  12'J  i*3iei  ikiiLTt-  tut  «au  h  rrhdnallT  fulls  a«nT,  and  thin*  out 
to  nathifir  ^yjwws^  iht  enF:  ai»c  ^ei^  lite  claj  lias  for  manv  yosirs 
been  worked  neir  FrHxninrKffi  v>w»-dt  liie  weswrn  extremitr  of  tho 
fluus  for  iLfc  iztaaiixfiienzr:2ir  of  ^iciiieLirare.  Mr.  £.  R.  Fishlov. 
the  proprieitT  of  lut  pc^LLtrj.  sLowt^  me  sereral  lax^rc  Mocks  tlut 
liad  been  foiii:d  iii  iIh:  nidcji:  of  tire  ^rf»asit ;  they  weiv  unaccom- 
panied by  grrihPw  ^h<c#X}«&.  0!>e  c^  tl^em.  a  mass  of  Basaltic  trap 
3jx2^  x2  f»ei.  weiffLinc  mmy  LT2afrcdwe:ghts,  was.  at  tho  time  of 
my  visit  in  Harcfa  1^162,  u*  lie  <«Ern  in  the  bamiet  of  Combrow,  and  a 
smaller  mas  of  Axcyi^dajoid  trtp  in  the  yard  of  Mr.  Fishlor*8 
pottery.  Neither  of  tbem  bore  any  marks  of  glacial  striation  ;  but 
they  must  have  cooDe  either  £rom  the  confines  of  Dartmoor,  a  distance 
of  at  least  twenty  miles,  or  from  South  Wales ;  and  it  appears  impos- 
sible to  account  for  their  position,  except  on  the  theory  of  ioo* 
transport.  A  fuller  description  of  the  Fremington  deposit  will  bo 
found  at  page  44o  of  the  20th  toL  of  the  Journal  of  the  Geological 
Society. — I  am,  &c.  George  M.vw. 

Bb3sthaix  Hjlll,  5£jlk  Bbostlet  :  Oct.  10,  1S65. 


THE  PHOSPHATE-BED  AT  FOLKESTONE. 
To  the  Editor  of  the  Geological  IMagazinr. 

Sir, — Mr.  Seeley,  in  his  paper  on  the  *  Soqucnco  of  KockB  nnd 
Fossils/  speaks  of  the  '  phosphate-hed  at  Folkestono,  ns  Ixmii^  in  nil 
probability  of  plant  origin.*  As  from  observation  I  believe  it  tu  bo 
of  animal  origin,  I  send  you  tho  following  facts. 

Below  the  phosphate-bod  is  a  scnm  o^  Ammonites  mnmmiUarin^  two 
or  three  inches  thick,  resting  on  tho  Lower  Groensand.  Ab(»ve  tho 
said  bed  is  a  seam  oi Ammonites  dentatiis  aud  mammiUnris  \  \\\v  two 
seams  and  the  phosphate-bed  forming  the  junction-bed  of  the  (ironi- 
sand  and  Gault. 

This  junction-bed  contains  rolled  water-wRHhcd  Ammonitrs,  with 
nodules  of  phosphate  adhering  to  them;  drifted  Wf)od,  ronlnining 
Pholas,  Teredo^  Fistularia,  vertobra3  of  Jc/ttht/osaiirif  and  tho  plio» 
phatic  noduleSf  which,  in  nine  caH(*H  out  of  t^n,  nrc  \tUitu\y  Mol- 
luskite,  gcnersdly  JRosteilariri*  and  Pterorerrr*  i)u  thr  lUth  ]Aiii^\A\nU\ 
seams  between  the  beds  of  the  Folkestone  (ilault  I  eun  giv^;  fiirtlfr 
detail,  if  of  interest. 

Sir,  yonrH,  A'C.  i\  \'\.  If. 

BSAMIXSTUC 
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MammAlLIAN  Fossils  frou  Uruguat. — The  richness  in  fossil 
Mammalian  remains  of  some  of  the  newer  Tertiary  deposits  of  South 
America  is  shown  bj  a  small  collection  of  bones  recently  presented 
to  the  British  Museum  by  David  A.  Stoddart,  Esq.,  which  were 
found  in  a  bank  of  shingle  in  the  Rio  Negro,  Banda  OrientaL  In 
the  collection  are  the  remains  of  several  genera,  amongst  which  is  a 
skull  of  a  small  but  adult  Mastodon^  together  with  several  detached 
teeth  of  the  same  genus,  and  also  of  Megatherium^  Mylodon^  See" 
lidotherium^  Toxodon^  and  part  of  the  cranium  of  an  animal  allied  to 
Toxodon^  portions  of  antlers  of  Deer,  a  femur  of  a  large  Carnivore, 
and  several  pieces  of  carapaces  of  more  than  one  species  of  Giypiodan^ 
one  of  which  is  new.  The  fossils  are  in  different  states  of  preserva- 
tion; for  whilst  the  structure  of  the  bone  of  some  is  scarcely  altered 
and  but  little  injured  by  rolling,  others  are  much  water-worn,  and 
have  undergone  a  complete  lithological  change. 

The  attention  of  travellers  about  to  proceed  to  South  America  is 
directed  to  the  important  fact,  that  notwithstanding  the  labours  of 
Cuvier,  Owen,  Lund,  &c.,  in  describing,  and  of  Sir  Woodbine 
Parish,  Bravard,  Claussen,  and  others  in  collecting,  there  is  much 
to  bo  added  to  the  wonderful  and  peculiar  fossil  fauna  of  the  South 
American  Continent ;  and  there  is  abundant  proof  that  these  re- 
mains abound,  not  only  in  its  mountain-caves,  but  also  in  the  banks 
of  its  numerous  and  large  rivers,  and  in  its  extensive  plains. — W.  D. 

Geological  Anecdote  op  Mr.  George  Stephenson.* — Mr.  Ste- 
phenson had  some  interest  in  a  coal-mine  near  Ashby-de-la-Zouch, 
Leicestershire.  After  much  expense  had  been  incurred,  and  before  a 
sufficient  depth  had  been  attained  to  render  the  mine  a  paying  specula* 
tion,all  efforts  were  one  day  suddenly  interrupted  by  amass  of  granite- 
rock.  It  was  the  general  impression  that  tlie  miners  had  reached 
the  supposed  granite  nucleus  of  the  earth.  But  Mr.  Stephenson, 
from  his  own  observation  and  refloctions,  had  previously  arrived  at 
the  conclusion  (afterwards  corroborated)  that  granite-veins  may 
belong  to  any  period,  and  may  be  found  intruded  among  strata  of 
Secondary  as  well  as  Primary  origin.  Accordingly  he  went  down  to 
survey  the  plutonic  intruder,  and  the  following  arc  his  characteristic 
words  : — *  I  looked  the  fellow  round  about :  I  saw  he  was  a 
stranger  who  had  no  business  there;  and  I  thought  I  would  have 
a  good  rattle  at  him.'  After  rattling  at  the  granite  for  only  a 
very  short  time,  the  miners  got  through  it;  more  productive  Coal- 
measures  were  found  underneath ;  and  I  liave  lately  been  informed 
that  the  mine  is  still  worked  with  profit  to  the  proprietors. — D.  M, 


*  This  anecdote  was  communicated  to  the  writer  about  eighteen  years  ago  by  one 
of  Mr,  Stephenson's  mining-agents. 
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I.  On  a  Section  discovering  the  Cretaceous  Beds  at  Ely. 

By  Harrt  Se£I.bt,  F.G.S.,  Woodwardian  Museum^  Cambridge. 

EXCEPT  in  containing  small  nodules  of  phosphate  of  lime,  the 
Chalk  shows  no  structural  change  where  it  terminates  in  the 
Ely  section,  but  passes  down  almost  imperceptibly  into  a  dark 
greenish  layer,  and  rests  on  it  at  an  angle  of  about  35®.  This 
greenish  band,  scarcely  a  foot  thick,  is  full  of  nodules  of  phosphate 
of  lime,  and  consists  largely  of  glauconite.  It  is  the  Upper  Green- 
sand,  with  Ammonites  auritus,  Terebratula  biplicata^  Dentalium 
elliptieumy  and  the  usual  local  features.  Nowhere  can  the  passage 
of  one  rock  into  another  be  more  marked  than  that  of  the  Upper 
Greensand  of  this  district  into  the  Chalk.  Conditions  have  changed 
a  little  with  physical  geography,  but  nothing  suggests  any  break  in 
time.  About  Cambridge  the  section  is  exactly  the  same  ;  the  Chalk 
just  above  is  often  flaggy,  contains  a  few  green  grains,  a  little  phos- 
phate of  lime,  and  the  commoner  Greensand  fossils  mixed  with  thoso 
of  the  Chalk.  Sometimes,  however,  there  are  some  10  or  12  feet 
of  dark  greyish-green  marls  above  the  Upper  Greensand.  They  are 
separated  by  sharp  lines  of  bedding  from  the  Chalk,  are  very  local, 
and  perhaps  only  indicate  a  trifling  denudation  of  the  Gault. 

The  fossiliferous  bed,  consisting  of  a  soft  dark-greyish  marl,  which 
is  largely  charged  with  dark-green  glauconite  and  black  nodules  of 
phosphate  of  lime,  is  rarely  more  than  a  foot  thick.  Nowhere  are 
there  any  hard  beds  in  it,  and  nowhere  any  iron  pyrites.  In  quarry- 
ing, the  deposit  is  removed  bodily,  showing  the  old  Gault  bottom 
with  hollows  and  unevennesses,  often  containing  groups  of  associated 
bones  belonging  to  one  animal  ;  and  sometimes  discovering  slight 
faults,  which  show  the  usual  glistening  sides. 

The  Upper  Greensand  {d)  has  been  found  everywhere  at  the  base 
of  the  Chalk,  and  extends  obliquely  over  Cambridgesliire  by  way  of 
Mildenhall,  Islehani,  Burwell,  Swaflliam,  Quy,  Waterbeach,  ¥q\\ 
Ditton,  Barnwell,  and  the  zigzag  of  low  Chalk  hills  extending  round 
Madingly,  Coton,  Comberton,  Barton,  and  Granchester,  and  so  makes 
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its  way  Bonth-wMt  Very  mvaj  aectioDR  hftve  been  expoaed  ill 
■long  the  line  of  iU  outcrop  kwkj  to  Bedfordshire  Bat  from  iM 
thintieBa,  it  forma  no  feature  la  the  country  Outliers,  nnd  espe- 
cially one  between  Fly  and  St  Ives,  at  Haddenham  show  that  it 
was  formerly  wider  spread 


It  is  ont  of  this  insignificant  stratum,  constant  in  thickness  as  it 
\n  in  position,  and  extending  over  the  county  from  Aehwell  to 
Mildenhall,  that  the  Woodwardian  Museum  has  been  enriched  with 
300  species  of  Invertebrata,  and  a  multitude  of  Fishes,  Reptiles, 
and  Birds ;  among  the  latter  being  PaUEoeolymbut  Barretii,  Pela- 
ffomit  SedgwicAi,  and  nine  species  of  Pterodactjle,  which  are  not 
Heptiles,  but  ibrm  a  class  of  Avee  called  Sauromia. 

A  little  north,  in  the  Ely  pit,  the  Upper  Greensand  rests  on  an 
nsh-grey  clay,  which  is  the  Gault  (e),  not  more  than  20  feet  thick. 
It  extends  in  a  curve  from  the  base  of  the  section  on  the  south  to 
its  top  on  the  north  ;  but  the  upper  part  is  denuded,  and  the  lower 
part  is  concealed  with  drift.  In  it  are  scattered  spherical  nodules 
of  phosphate  of  lime,  two  or  three  inches  in  diameter,  but  unlike 
those  of  tho  Greensand  in  not  being  rolled.  There  nowhere  is  seen 
that  passage  from  Gault  to  Greensand  which  there  is  from  Green- 
Baud  to  Chalk  ;  but  the  sections  show  no  u  neon  form  ability. 

Accustomed  to  associate  phosphatic  nodules  with  numerous  ver- 
tebrate remains,  their  presence  here,  as  in  the  Hunstanton  Red  Rock, 
seems  unnatural.  But  neither  here  nor  in  the  Greensand  are  the 
nodules  coprolitic.  They  are  in  all  cases  rolled  shore  accumulations 
or  concretions,  Tho  Apatites  of  Europe  and  America  show  no 
eviilcnce  of  animal  origin  ;  on  tiie  contrary,  one  in  Bavaria  con- 
tains lodinf,  a  substsnce  eminently  vegetable.  And  as  Zoxttra 
and  msny  ?ea-plants  contain  a  notable  per-ccntage  of  phospiiatc  of 
lime,  it  is  not  impossible  that  shore  plants,  and  plants  growing  over 
submerged  lands,  osthcGulf-wced  iSirj7awi/m,may  by  decomposition 
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have  supplied  the  phosphoric  acid  now  stored  up  in  die  Cretiw^ons 
strata. 

So  fall  of  poanded  and  rolled  shell-fragments  is  the  Ganlt  in  this 
Elj  Section  that  it  looks  as  though  it  might  represent  the  entire 
Gaalt  period.  There  are  multitudes  of  compressed  Pem^  in  every 
block  ;  the  species  is  Pema  concentrica  and  its  variotio^  Here 
also  are  found  Belemnites  minimus  and  B,  aitenuiUus,  Ammonites 
pnAtfseideus  and  A,  auritus^  Pema  sufcata^  Nmeula  peeOnatOs  he  hc^ 

The  Gault  is  also  fossiliferous  at  Haddenhara,  where  it  was  drst 
found  by  my  late  friend  Lucas  Barrett^  who  collected  from  it  Kda^ 
phodus  Sedgwieki, 

Approaching  Cambridge  it  thickens  to  150  feet>  and  the  upper  part 
becomes  unfossiliferous,  only  yielding  to  years  of  search  a  small 
Ichthyosaur,  a  Siluroid  fish-spine,  Ammonites  splendenSy  PiicatHtn 
peetsnata^  and  a  few  spines  of  Diadema. 

It  generally  may  be  recognised  by  the  flatness  of  its  surface  and 
the  course  of  streamlets  along  it. 

The  Gault  {e)  is  seen  to  rest  on  a  brown  ferruginous  sand  rook, 
which  is  the  Shanklin  Sands  (/).  This  deposit^  too,  has  by  disloca- 
tion been  bent  into  a  curve,  and  in  several  places  the  rook  hns 
snapped,  and  there  are  breaks  of  several  feet,  into  which  tho  Gault 
has  been  squeezed  so  as  to  look  as  though  deposited  on  the  Kinimc' 
ridge  Clay.  All  the  beds  have  been  roughly  handled,  and  in  plaocs 
the  older  day  has  been  squeezed  into  slight  folds  under  tlic  Shanklin 
Sands. 

The  lower  part  of  the  Shanklin  Sands  is  a  conglomerate  of  small 
rounded  pebbles,  which  in  the  best  place  in  tho  section  is  hnrdly 
more  than  four  feet  thick,  and  above  this  are  some  brown  sands 
alternating  irregularly  with  thin  courses  of  clay  with  phoHphatic 
nodules  ;  and  in  places  these  deposits  almost  stand  on  end  througli 
false  bedding.  They  are  seven  feet  thick,  and  unfosHiliforons,  a  good 
deal  resembling  the  beds  below  ;  but  I  cannot  say  tliey  should  not  bo 
classed  with  the  Gault.  A  rolled  fragment  or  two  of  Ammonitrs 
hiplex  is  the  only  fossil  I  have  found  in  tho  rock  ;  so  that  it  mi^lit 
be  Portland  Sands  but  that  it  is  traced  to  Hunstanton,  where  foHHils 
are  more  numerous.  It  caps  the  Ely  Hill,  and  to  judge  bv  the  city 
walls  was  at  one  time  largely  quarried.  Other  outliers  of  it  aro  s(;on 
at  Haddenham,  where  it  is  twenty  feet  thick,  and  at  Cottenlinin ; 
though  I  failed  to  find  it  at  Denny  Abbey.  About  ^vg  miles  NW. 
of  Cambridge  it  crosses  the  Roman  road  and  forms  a  bright  brown 
strip  in  the  fields :  here,  at  Oakington,  it  has  yielded  a  largo  /Vi/ir;- 
ptea.  It  is  well  seen  again  at  Great  Gransden,  showing  an  unnnual 
amount  of  false  bedding.  And  near  by  at  Caxton  a  well  whf)  nunk 
through  twelve  feet  of  Boulder-clay  to  Shankin  Sands,  which  gave 
the  section — 

Ironstone  Clinkers,  1^  feet ; 

FeiTuginous  Sand,  K)^  feet  ; 

Bright-green  Sand,  3  feet. 

Plenty  of  water  coming  in,  the  latter  bed  was   not  pierced.     At 

Bourn,  the  sand,  which  is  full  of  bands  of  clinkers,  contains  much 

M  M  2 
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fwrboniBed  wood.  At  GamltDgay  the  irood  wu  compressed,  infiltn- 
te*l  with  iron,  and  drilled  by  Teredo.  Near  Potten  a  sectEon  shaws 
a  Beam  about  nine  inches  thick,  of  perfectly  rouaded  and  rather  Urge 
pebbles,  between  fine  saud.  At  Sandy,  resting  on  the  Oxford  Claj, 
the  pale  femigiDOug  sands  form  a  cliff  nearly  100  feet  high  over- 
looking the  western  plain. 

At  Ely  tlie  Sand-rock  appears  to  rest  qaite  confonnably  on  a  dirk 
slate-blue  clay  containing  Lingida  avalis,  which  is  Kimmeridge  Clay 
{g).  So  that  though  in  a  diagram  section  in  a  former  paper  (toI.  I., 
p.  151),  Chalk  and  Eimoioridge  Clay  stand  aide  by  side,  yet  in  another 
part  of  the  section  the  missing  Wis,  very  thin,  are  fonnd  in  their 
proper  places  ;  so  that  the  fault  at  the  north  end  of  the  pit,  where 
least,  has  only  let  down  the  Kimmeridge  Clay  for  some  thirty  feet, 
bringing  its  upper  beds  low  in  the  section. 

The  clay  has  the  usual  shaly  laminated  character,  with  large 
septarian  concretions  in  layers,  and  numerous  fossils,  but  they  are 
compressed,  and  the  frailest  occur  as  casts.  Ammonitet  biplex,  A. 
j)erarmatu».  Patella  latuHma,  Exogyra  virgula,  Ottrea  laviuteula, 
Lingula  ovalit,  and  Serpula  tetragona  are  the  commonest  fossils. 
lYigonellitet  are  very  numerous  relatively  to  AmmotiUet,  and  in  the 
upper  part  of  the  bed  there  is  a  good  deal  of  wood. 

The  Reptiles  are  species  of  Ichlhyosattnu,  Ptetiotauriu,  FliO' 
laurut,  Slencoiaurtu,  Teleosaunu,  Chelonia,  and  perhaps  Iguana- 
lion.  The  Fishes  aro  species  of  Atteraeanlkui,  Pi/em>dia,  Ggrodtu, 
Ili/bodta,  Ccelacanlkut,  and  Edaphodan,  with  SpkenonchuM. 


/.  ShnokUnaiiuaij. 


At  the  point  in  the  general  section  where  ihe  Crotacfoua  beds  nro 
lirokea  off  by  Boulder-clay  is  the  section,  Fig,  2,  taken  at  rinhl 
angles  to  the  other,  which  shows  that,  instead  of  being  wanting,  the 


•  •  ^ 

frctnf  C'l  iLetm.  iiD  tLu  iljr  fiuals  mar  he-  nai&f^  lle$i^  ibsoi  ii  j^Mn^Ut.*!^  t^ 

be.     It  Is  ilif  suae  downilirov^  fiialt  w!&Eclft  Wcf  ^wn  si^  !Ei/«ojii/iT^ 

cIat  in  frwit  cf  tl«e  Shantliti  Saifid^  i(F%.  1  l    JLtwolNff-  ^Mil:  )<aj^ 

down  BoQSder-<JbT  vzH^er  the  Chalk. 

The  Bonlder-dnj  (Fig.  1.  6)  fonoia^  the  grea^tw  fuurf  ^  ribr  mv^ 
tioo  i«  a  dnb-«olofired  dbj,  Aill  of  all  5iiMrls  of  ivick^:  it  lyiM-lb^  ffA'aft 
the  bottom  to  the  top  of  the  pit,  «iMne  icnj  feel.  Hftev^  w^  K>&)^fQ^ 
of  Mountain  Limestone  two  or  thnee  feiei  in  diametier^  mal^  p»vv«j& 
of  LiaSy  and  nearijall  the  CK>lites  ;  Gr^tensand  Fotssiili;.  and  »ui.^%$if^  ^nT 
Chalk  in  plenty.  At  one  place  in  the  seciion  the  uppmr  pan  ii»  4<^ 
void  of  pebUes  and  boulders,  and  at  the  north  end  thein^  aiv  TWirirh 
courses  of  nodules  makin^;  a  kind  of  curred  stratification.  T1m»  oa^W 
contemporary  fossils  that  I  have  found  in  it  are  some  tott  t^ld  and 
thick  specimens  of  Telima.  The  janction  with  the  KimuM'Jn«)i^> 
Clay  at  the  north  end  is  not  clear,  but  it  b  almost  certain  thai  tiH> 
Kimmeridge  Clay  extends  in  front  of  it. 

This  faulted  condition  of  the  DrifV,  which  stands  quito  peqvndi  - 
cular,  side  by  side,  with  the  older  beds,  is  of  peculiar  interi'i^t  a$  in- 
dicating its  age  to  be  probably  anterior  to  the  present  fi>rm  of  tlH> 
country,  for  all  trace  of  the  Boulder-clay  is  remoTed  from  tho  5ur* 
face  round  about. 

This  clay  is  capped  with  about  fifteen  feet  of  graTel«  which  i$  in- 
teresting as  being  in  part  interstratified  with  the  BouKlor^lAV. 

This  section  (Fig.  1),  so  singular  in  tlie  thinning  off  of  all  iho 
Cretaceous  strata,  offers  a  few  points  for  consideration. 

The  Shanklin  Sands,  which  in  Bedfordshire  arc  very  tliiok«  gni* 
dually  thin  off  in  a  wedge  to  a  few  feet.  There  they  ri*8t  on  Oxlonl 
Clay,  here  on  Kimmeridge  Clay.  The  Gault  thins  off  similaiiv  in 
the  same  direction.  The  Greensand  is  constant,  and  tlio  Ciinlk 
shows  no  sign  of  change. 

The  wedge-like  form  of  Shanklin  Sands  may  result  from  tho  nm* 
terial  of  which  it  was  built  up  having  become  less  abundant  to  tho 
north-east,  and  so  the  representation  of  as  much  time  is  coinpn^M.H(Hl 
into  four  or  five  feet  as  is  elsewhere  represented  by  several  hundrod 
feet.  The  small  pebble  character  of  the  bed  dues  not  indiouto  thai 
it  was  accumulated  far  out  at  sea,  where  currc^nta  had  no  longi^r 
power  to  bear  its  material.  And  had  it  been  formed  near  tho  Mourco 
whence  derived,  where  a  shallow  sea  prevented  a  thick  fornmtion, 
the  component  particles,  which  are  rarely  more  than  half  nn  inrh  in 
diameter,  would  have  been  larger;  and  the  absoncu  of  fosHilri  is  not(«- 
worthy.  Hence,  as  it  is  so  thin,  and  so  like  ordinary  and  far  (hiclNrr 
sections,  it  seems  almost  certain  that  the  deposit  only  rcpn^nont^  a 
part  of  the  formation.  That  part  does  not  appear  to  bo  tln^  no  wont, 
tor  if  it  did,  as  there  are  no  breaks  in  nature,  it  would  paHH  up  in- 
sensibly into  the  Gault,  whereas  there  is  an  intermediate  tliioknoMH 
in  which  the  beds  irregularly  alternate;  which  indioates  not  a  gra- 
dual but  a  sudden  change,  such  as  depresHion  of  what  had  lN*cn  linifl. 
Therefore  the  Gault  appears  to  bo  unconfornmblc  to  the  Shanklin 
Sands. 
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As  the  Gaolt  presents  the  same  wedge-shape,  that  too  probahly 
thins  off  from  a  similar  unequal  depression  of  bottom ;  for  within 
certain  limits  where  the  bottom  is  4eepest»  there  will  the  thickest 
beds  be  formed.  The  fossils  of  the  Ely  Grault  are  like  those  found 
at  its  base  elsewhere,  and  as  Upper  Gault  is  almost  everywhere 
unfossiliferous,  I  suspect  only  the  lower  part  is  here,  and  that  the 
Greensand  rests  unconformably  upon  it ;  and  as  abready  remarked, 
the  beds  do  not  pass  into  each  other.  Clearly  it  would  not  have  been 
remarkable  had  these  strata  been  wanting ;  and  to  me  their  presence 
indicates  a  shoal  sea  dividing  the  northern  from  the  southern  area. 

The  Sbanklin  Sands  are  the  result  of  upheaval  changing  the  rivers, 
and  bringing  old  Palaaozoic  and  granitic  rocks  into  denudation.  The 
Gault  is  a  partial  return  to  the  old  river  condition  of  the  Kimmeridge 
Clay.  The  Upper  Greensand  in  this  district  is  certainly  a  shore  de- 
posit, so  there  is  now  greater  upheaval  than  ever.  But  the  Chalk  is 
the  result  not  only  of  a  depression  of  the  Greensand  sea  but  of  the 
continent  of  which  it  was  the  shore. 


II. — The  Rocks  akd  Minerat^  of  Finijlnd. 

By  Gbobos  £.  Bobkbts,  F.G.a,  F.A.S.L. 

T  OBTAINED  last  summer,  through  the  kindness  of  my  venerable 
-^  friend.  Dr.  Nils  Nordenskiold;  of  Helsingfors,  a  fine  collection 
of  Finnish  rocks  and  minerals,  collected  by  his  son.  Professor  Adolph 
Nordenskiold,  of  the  Academy  of  Science,  Stockholm.  Very  little 
attention  has  been  given  in  this  country  either  to  the  rocks  or 
mineral  productions  of  this  part  of  Northern  Europe,  although  both 
are  exceedingly  remarkable.  I  propose,  therefore,  to  introduce  some 
of  the  more  interesting  in  this  article,  giving  at  the  same  time  a  brief 
sketch  of  the  general  mineralogy  of  the  land. 

A  privately-])rinted  catalogue  of  the  various  minerals  found  in 
Finland  by  Dr.  Nordenskiold  lies  before  me.  I  find  it  to  contain, 
including  some  recent  MS.  additions,  175  varieties.  These  are  ar- 
ranged under  the  following  heads : — Haploiten,  i.e.  elementary 
minerals  in  a  native  state  ;  Diploiten,  those  having  two  elements ; 
Bidiploiten,  those  which  are  compounds  of  any  two  minerals  of  the 
last-named  group  ;  Tridiploiten,  Tetradiploiten,  and  Pentadiploiten, 
groups  composed  respectively  of  minerals  which  consist  of  combi- 
nations of  three,  four,  and  five  of  the  Diploiten  integers.  Lastly,  a 
group  of  minerals  the  composition  of  which  has  not  been  satisfac- 
torily ascertained. 

Among  minerals  of  the  first  group,  graphites  are  prominent.  My 
specimens  of  this  carbonaceous  mineral  show  it  as  brilliant  scales,  or 
in  minute  folded  leaves  upon  the  surface  of  calcareous  spar,  in  pleas- 
ing association  with  pale-green  apatite,  black  crystals  of  pyroxene, 
and  the  orange-yellow  mineral  known  as  chondrodite.  Ersby  in  the 
Fargas  district  is  its  best  locality — a  locality  which  has  yielded  some 
of  the  rarest  of  Finnish  minerals.  Crystals  of  a  graphite  have  also 
been  met  with  at  Ersby  by  Dr.  E.  Nordenskiold,  and  pronounced  by 
him  moDocliuic,  the  form  obliquely  tabular,  not  unlike  common  mica* 
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Gold,  in  grains  and  dendritic  filaments,  is  met  with  at  Kemi  and 
Knusamo.  Native  copper  is  produced  in  three  localities — Orijarwi, 
Mantuwaora,  and  Pitkaranta. 

The  minerals  classed  onder  the  second  heading  are  not  represented 
hj  fine  or  important  specimens.  Zinc-blendes  and  moljbdenas  are 
in  this  classification  necessarily  associated  with  quartz  in  its  simplest 
forms  of  rock-crystal,  amethyst,  rose-quartz,  milk-quarta,  Sec,  but 
the  crystals  of  these  do  not  attain  the  dimensions  or  the  brilliancy 
which  distinguishes  them  elsewhere  in  Europe,  as  at  St.  Gothard, 
Oberstein,  and  Dauphiny. 

Minerals  which  are  combinations  of  any  two  of  the  last  sections 
are  better  illustrated  in  Finland.  Among  these  are  the  two  rare 
oolumbates  of  iron,  tantalites,  and  ixiolite  (which  also  contains  12*79 
of  oxide  of  tin)  :  these  are  all  met  with  in  albite-granite,  at  Kimito, 
Tamela — where  there  are  great  iron  mines — and  other  places.  Gah- 
nite,  a  spinel  containing  oxide  of  zinc,  well  known  to  us  as  occurring 
in  the  lavas  of  Vesuvius,  occurs  in  well-defined  and  brilliant  crystal 
at  Kisko,  Lojo,  and  Helsingfors  ;  true  spinel  at  Sibbo  and  Lojo ;  te- 
traphyllin  and  pyrallolite,  an  altered  magnesian  form  of  pyroxene,  at 
Pargas  ;  scheelite^  a  tungstate  of  lime,  at  Pitkaranta;  staurolite,  a 
silicate  of  alumina  which  has  been  artificially  produced  by  the  chemist, 
in  fine  crystals  at  Imbelax  ;  kyanite,  with  a  delicate  blue  blush,  at 
Pielisjarwi  (this  mineral  is  sometimes  passed  by  jewellers  as  the 
sapphire)  ;  zircon,  which  when  found  in  small  brilliant  grains  or 
crystals  is  popularly  known  as  hyacinth,  at  Ojamo  Eiseugrube  in 
I^jo  ;  cymophane,  an  opalescent  yellowish-green  chrysoberyl,  one 
of  the  latest  of  Dr.  Nordenskiold's  discoveries,  at  Ulrikasborg,  near 
Helsingfors,  where  it  occurs  in  a  coarse  granitoid  garnet-bearing 
schist;  marmolite,  a  pale-green  waxy-looking  variety  of  serpentine, 
fromTomo&  ;  frugardite,  an  idocrase,  from  Frugard;  and  tetraphjl- 
line,  a  rare  anhydrous  phosphate  of  iron,  associated  with  the  semi- 
transparent  variety  of  tourmaline,  known  as  indicolite,  from 
Tammela. 

The  tridiploiten  section  naturally  includes  fewer  minerals.  Among 
them  are  apatites,  gypsum,  meerschaum — not,  however,  the  pure  light 
material  from  which  our  pipe  bowls  are  made,  but  a  soft  earthy  ser- 
pentine—wittingite  from  Storkyro,  for  which  rare  substance  Dr. 

Nordenskiold  propounds  the  formula  : — 2  (Fe  +  9  Mn)  Si  -h  3  H  ; 

*  •• 

••  •••  •  •  ••• 

and  degerite,  Fe  *  Si '  +  6  H,  Fe  *  P,  from  Helsingfors. 

Minerals  which  are  quaternary  combinations  are  a  more  numerous 
and  varied  class  ;  comprising  many  of  great  variety,  and  several 
which  are  nearly  unknown  in  England.  Of  such  I  may  mention 
pitkarandite,  in  fine  leek-green  crystals,  from  Pitkiiranta,  an  augitic 
mineral  called  by  Scheerer  *  a  paramorphic  amphibole,'  a  fine  speci- 
men, showing  the  form  of  the  crystals  ;  Steinheilite,  a  pale  violet- 
coloured  iolite,  which  may  differ  but  little  from  dichroite,in  amorphous 
masses  veined  with  sulphuret  of  copper,  from  Orijarwi,  Abo,  and 
elsewhere  ;  the  curious  coal-black  hornblendic  mineral  sordawalite 
(also  met  with,  green),  from  Sordawala,  where  it  occurs  as  thin  layers 
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in  trap;  ^smaragds,'  rough  beryls,  in  crystals  five  to  seven  inches 
in  length,  from  Tammelo,  Kimito,  hCy  also  met  with,  more  rarely, 
in  pale-green  and  blue  transparent  crystals  (precious  beryl),  at 
Tammela ;  tourmaline  of  excessive  brilliancy  in  albite,  at  Imbelax — 
an  excellent  group  of  crystals;  a  large  group  of  homblendic  minerals, 
conspicuous  among  which  is  pargasite,  occurring  in  semi-transparent 
leek -green  nodules,  set  like  plums  in  a  pudding  of  calcareous  spar, 
associated  with  jet-black  'plums'  of  hornblende,  crystals  of  sphene 
of  vivid  brightness,  containing  titanium,  shining  scales  of  yellow 
glimmer,  dioptase,  graphite,  and  garnets  of  almost  every  kind.  One 
Hpecimen  exhibits  pargasite  in  association  with  four  of  these  minerals. 
The  plums  of  pargasite  have  a  worn  rollcd-up  appearance,  and  are 
in  many  instances  full  of  air-cavities.  This  interesting  mineral  witli 
its  associates  occurs  most  abundantly  at  Pargas.  In  this  district  of 
Finland,  minerals  belonging  to  the  pyroxene  group,  such  as  sahlitc, 
coccolite,  diopside,  bronzite,  malackolite,  and  funkite  are  met  with. 
The  garnet  family  is  well  represented.  Almandines,  the  aristocracy 
of  the  tribe,  occur  at  Abo,  Imbelax,  and  three  other  places  ;  the 
richly-coloured  Komanzowites  occur  at  Pargas  and  Kimito  ;  chon- 
drodites,  red,  black,  and  transparent-yellow,  are  contributed  by  Lojo 

and  Pargas  ;  iwaarite  (Ca  3  Si  -f  ¥e^  Si)  -f  Ca  ti  +  2  Ca  Si)  by 
Kuusams  ;  and  jewreinowite,  scarcely  less  rare,  having  the  formula 

3  (Ca,  Na,  K)  Si  -f  dkl,  ¥e)  Si,  from  Manzalii.  Rocks  of  the  fcl- 
spathic  group  are  plentifully  distributed  throughout  Finland  ;  white 
and  Hesh-colourcd  albites  too  ore  common,  with  their  ordinarily  im- 
bedded minerals.  White  albite,  it  may  be  remembered,  is  the  min- 
eral associated  with  felspar  in  Pompey's  pillar. 

In  section  five  wo  meet  with  some  rare  altered  forms  of  iolito, 
chief  of  whicii  is  gigantolite,  in  large  crystals  of  a  dark  shining  steel- 
grey  in  gncissoid  granite,  at  Tammela,  and  pyrargyllite,  a  dull-brown 
mineral,  infusible  before  the  blow-pipe. 

In  the  last  group,  comprising  the  minerals  the  exact  composition 
of  which  is  undetermined,  we  may  mention  thermophyllite,  a  silicate 
of  magnesia,  occurring  in  small  silvery-white  crystals  in  a  steatite- 
like base,  which  is  probably  the  same  mineral  in  an  amorphous  state  ; 
sundvikite,  probably  an  altered  onorthite ;  and  a  curious  black  copper 
from  Pielisjiirwi. 

III. — Descriptions  of  some  new  Eocene  Species  of  CrpRiEA  and 

Marginella. 

By  Fred.  E.  Edwaj^ds,  F.G.S. 
(PLATE  XIV.) 

OIXCE  the  publication  by  the  Palceontographlcal  Society  of 
^  the  third  part  of  my  monograph  of  tlie  *  Eocene  Mollusca,' 
containing  descriptions  of  the  several  Eocene  species  of  Q/- 
proia  then  known,  1  have  obtained  from  the  beds  in  the  New 
Forest,  forming  parts  of  the  Bracklcsham  Bay  scries,  sevenil 
additional  species ;  and  Mr.  Wctherell  has  also  been  so  fortu- 
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OtfT^-tt  fc«r  jnabBcaiSoo  in  "The  Gt^>L'^>u3H: ai.  M)k'i;\5'";\v,:'' 
maa  I  arail  naj^if  <»f  lie  same  vp^vrnociT  tjv>  -^ncr^ra  &.  ^.:*r,'C 
oocaQzinal  fcj  mf  id  lie  fasDe  piint  of  my  ■ftrtD^itirrftyih^  "ir.  ^^'^ 
ferra^T  t#>  Mcr^auUa  pnsiiia^  Ji  species?  Jes«ilv»i  W  w>r  'V.'irft 

pru[^:<s<e  u*  sepanxe  under  the  speoi&c  luune  'S:f^jtf/ntfA. 

1.  Ctfejejl   catata    (F.  E-  Edwarl5> ;   Puite  XI Y^  ij:.  1  jj — A. 

oitsemro  drcmmtdaia  ;  npewfwrm  ampmii^  Alinfmi^^  fth^nf^t/t^  Ut^ 
ter  arcmaia^  ad  miramqmf  erirrmiiaiem  r«i«rr\riiNti^  c  ^Uil>'^  ^v^m^ 
presto^  imerastato^  rtpMiariier  drmiaiiK  rjtms  m-ttjifjiMtx  ^%^/-a/y 
depresso^  earato;  labia  plicaUhdemiaia^  amtkt  im  it^mm  jAn/f^ 
giosum  ad  basin  ierutemiem  iaieraiiier  erpa^MK  p^^stkt  im  ^WVsvjh 
prodmeio;  plica  atttieJ  mutgniy  proemimemH^ 

Shell  globose,  attenuated  in  fronts  smooth  :  $piro  ap|VMvrJ  Uiti 
of  almost  concealed  bj  the  enamel,  and  circumscriUH)  br  ait  oK<x^;mHl 
furrow,  due  to  the  suture.  The  mouth  is  narrow^  obliquo  in  tho 
middle,  eunred,  and  produced  at  each  end  into  a  shorii  uuvlomiolr 
wide  canal  slightly  notched  :  the  outer  lip.  which  is  si>mo>vhal  lUf- 
tened  on  the  front  surface  and  thickened  externally,  pn^sonts  on  iho 
inner  edge  a  series  of  teeth  of  which  tlie  anterior  four  or  tlvo  «ix* 
longer  than  the  others;  towards  the  anterior  extremity  it  18  tlnttoiuM 
and  a  little  hollowed  out.  The  inner  lip  boars  a  n.>w  of  plioiforni 
teeth,  regular  and  transverse — except  the  front  one,  which  filHut* 
upwards,  extending  across  the  whole  width  of  tho  inner  li|w^(ind  i]i 
prominent,  rounded,  and  bifurcate  at  the  point  whore  tho  untorior 
canal  commences,  the  left-hand  margin  of  which  is  fonnod  by  (ho 
prolongation  of  the  right  furcation.  Tho  front  part  of  tho  in  nor  lip* 
like  that  of  the  outer  lip,  is  flattened  and  hollowed,  and  is  onliir|{od 
laterally,  so  as  to  form  a  ridge-like  callus  extending  to  tho  lmHt«. 
The  posterior  extremity  is  produced  into  a  bluntly* roiintlotl  promi- 
nence, which  forms  the  left  wall  of  the  posterior  canal.  Tho  rountU 
edly  hollow  depressions  towards  tho  front  of  tho  lips,  and  fVoui  wliioh 
the  specific  name  is  taken,  form  a  spoon-like  trough  roHonibliiig  that 
found  in  C,  oviformis  (Sow.)  and  C7.  Bartonensis  (K*lw.). 

In  the  young  state  (fig.  1  a,  b)  this  Cyprtta  nnioh  roHoinbloH  an 
Ovula.  The  surface  is  covered  with  numorous  wavy  iihalluw  fur- 
rows, finely  decussated  by  tho  lines  of  growth  ;  tho  aporturo  in  voty 
effuse  in  front,  and  the  posterior  canal  sciircoly  curved. 

The  C.cavata  approaches  so  closely  to  (^atujyitnmn  (I)ohIi.)  thiit, 
at  first  sight,  it  might  be  taken  to  be  a  local  varioly  of  thai.  nptMMP^  i 
but  on  closer  examination  differences  ap[)oar  Hufnclontly  maikiMl  to 
render  a  separation  necessary.  In  thtf  promMit  Hporii'H  tho  Mholl  in 
more  globose  and  less  attenuated  in  front  than  in  I  ho  Fronoh  Mhi*ll  ; 
the  aperture  is  less  curved,  the  anterior  and  poHt<M'ior  c'analn  aro 
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wider,  and  the  callus  at  each  extremity  is  thicker  and  m(»*e  promi- 
nent than  in  C  angystoma,  A  Cypr^ea  is  found  in  the  lower  OIU 
gocene  formation  at  Latdorf  (C  jpA^rica,  PhiL),  to  which  our  English 
shell  also  presents  a  dose  resemblance ;  but  in  the  German  species 
the  shell  is  more  attenuated  in  front,  and  does  not  present  the  spoon- 
shaped  depression  which  characterises  C  cavaia;  it  is  besides  much 
smaller. 

Size :  In  the  figured  specimen,  in  the  direotion  of  the  axis,  1  in. 
1  l-12ths ;  diameter,  1  in.  and  5-12ths ;  but  a  specimen  from  Hunting 
Bridge  has  attained  a  length  of  2  in.  and  l-12th. 

Localities:  Hunting  Bridge  and  Bramshaw  in  the  New  Forest 
(Mus.  Edw.). 

2.  Ctprjea  alata   ^F.  E.  Edwards);    Pkte  XIV.  fig.  4  a,  b. 

C  iettd  ovato  glohot&y  aniice  aitenuaid,  Itevi :  spird  omnino 
obtecta ;  apertura  iaiiuscula,  arcuatA^  antict  paulo  effusa^  ad 
basin  emarginata;  labro  regulariier  arcuaio,  in  medio  com^ 
presso,  postice  produeto^  edenttdo  f  Uxbio  dentato-plieaio. 

Shell  oviform,  ventricose,  smooth,  presenting  on  the  posterior 
portion  of  the  lower  surface  a  few  sharp,  irregular,  transverse  eleva- 
ted lines,  a  character  generally  indicative  of  an  immature  state  :  the 
spire  is  entirely  concealed.  The  aperture  is  moderately  wide,  curved, 
a  little  effuse  in  front,  and  broadly  but  not  deeply  notched  at  the 
base.  The  outer  lip  is  regularly  curved,  somewhat  flattened  on  the 
inner  surface,  and  prolonged  and  much  bent  at  the  posterior  ex- 
tremity, where  it  forms,  as  it  were,  a  wing-like  enlargement,  from 
which  the  specific  name  is  taken.  The  specimen  under  description 
docs  not  present  any  trace  of  teeth  on  the  outer  lip ;  but  it  may  be 
an  immature  specimen,  and  I  hesitate  therefore  to  rely  on  its  eden* 
tulous  condition  as  a  specific  character.  The  inner  lip  presents  a 
series  of  in*egular  pliciform  teeth,  which  become  almost  obsolete  to- 
wards the  posterior  extremity. 

In  general  character  and  appearance  this  Cyprtta  presents  a  re- 
semblance to  C  Levesquei  (Desh.)  ;  but,  judging  from  the  figure 
given  by  Deshayes,  it  is  more  globose  than  that  shell,  and  not  so 
much  attenuated  in  front :  the  aperture,  also,  is  more  curved  and 
wider,  and  the  outer  lip  is  altogether  edentulous. 

This  remarkably  fine  Cowry  forms  part  of  Mr.  Wetherell's  valua- 
ble collection. 

Size :  In  the  direction  of  the  axis  to  the  end  of  the  outer  lip,  2  in.; 
diameter,  1  in.  and  4-12ths. 

Locality  :  Highgate,  where  it  was  obtained  from  the  cutting  fur 
the  Highgate  and  Edgeware  Railway  (Mus.  Weth.). 

3.  Ctpr^a  orthocheila  (F.  E.  Edwards)  ;  Plate  XTV.  fig.  2  a,  b. 

C  testa  ovata,  vetitricosa,  antice  attenuata,  Itsvi :  spira  obtecta  ; 
apertura  elongata,  latiuscula,  recta,  ad  basin  paulo  effusa, 
postice  subcanaliculata  ;  marginibus  regulariier  deniatis,  denti- 
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bus  numerosis,  sub  pliciformibus ;  labro  extus  sub-margiruito, 
posHce  produciOy  fortiter  arcuato. 

Shell  egg-shaped,  ventricose,  attenuated  in  front,  smooth :  spire 
concealed.  The  aperture  is  elongate,  straight,  moderately  wide, 
slightly  efluse  at  the  base,  and  obscurely  channelled  behind.  Each 
margin  presents  a  row  of  numerous  regular,  narrowish,  rather  fold- 
like teeth,  nearly  equal ;  the  anterior  teeth  being  somewhat  more 
lengthened  than  the  others.  The  outer  lip  is  thickened,  flattened  on 
the  inner  surface,  and  the  posterior  extremity  produced,  and  rather 
suddenly  and  strongly  curved. 

The  only  specimen  of  this  Cyprtsa  1  possess  is  in  an  imperfect 
state ;  but  the  remarkably  straight  and  suddenly  curved  outer  lip  is 
a  character  which  entitles  it  to  specific  distinction,  and  justifies  the 
present  description. 

It  presents  some  resemblance  to  C  injlata  (Lam.)  ;  but  the  pecu- 
liar condition  of  the  aperture  and  the  outer  lip,  and  the  absence  of 
the  small  elevated  callus  found  at  the  posterior  extremity  of  the 
inner  lip  of  the  shell  in  that  species,  sufficiently  distinguish  the 
present  species. 

Size :  In  the  direction  of  the  axis,  1^  in. ;  diameter,  1  in.  and 
1.12th. 

Locality  :  Brook  in  the  New  Forest  (Mus.  Edw.). 

4.  CiPRiEA  ATTENUATA  (F.  E.  Edwards)  ;  Plate  XIV.  ^g,  3  a,  b. 
C  testa  ylobosa,  antice  valde  attenuatOy  Itsvi:  spira  omnino 
obtecta  ;  apertura  angusta^  elongata,  Jlexuosay  ad  utramque  ex- 
tremitatem  emarginata ;  labro  tncrassato,  marginatOy  antice 
compressor  intus  regtdariter  dentato  ;  labia  plicato  dentato^  an- 
tice in  callum /astigiosum  ad  basin  tendentem  elevatOy  postice  in 
callum  transversum  producto. 

Shell  globose,  somewhat  produced  and  much  attenuated  in  front, 
smooth;  spire  altogether  hidden  by  the  enamel.  The  aperture  is 
llexuose,  narrow,  equally  wide  along  the  whole  length  except  to- 
wards the  base,  where  it  is  somewhat  contracted  by  the  ridge  form- 
ing the  termination  of  the  inner  lip.  At  each  extremity  it  presents 
a  short  canal  rather  broadly  but  not  deeply  emarginate.  The  outer 
lip  is  much  thickened  and  spread  out,  forming  a  raised  margin, 
broad  in  the  middle  and  at  the  posterior  extremity,  but  narrowing 
towards  the  front.  It  is  much  flattened  on  the  anterior  inner  sur- 
face, and  the  inner  edge  presents  a  series  of  regular  pliciform  teeth, 
which  gradually  decrease  in  size  as  they  approach  the  posterior  ex- 
tremity. The  inner  lip  is  furnished  with  a  row  of  teeth,  prominent 
in  front,  small  and  obscure  on  the  middle  and  posterior  extremity. 
In  front  the  lip  expands  into  a  narrow,  ridge-like  prominence,  ex- 
tending to  the  base,  and  at  the  posterior  extremity  it  rises  into  a 
sharpish,  transverse  ridge,  which  forms  the  left  wall  of  the  posterior 
canal. 

Size :  In  the  direction  of  the  axis,  8-12ths  of  an  inch  ;  diameter, 
5-12ths. 
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Locality  :  Bramshaw  (Mus.  Edw.). 

5.  CypiLfiA  TUUKSCENS  (F.  E.  Edwards)  ;  Plate  XIV.  fig.  5 

C  testa  ovatO'globosa^  antice  rostrata^  Itevi :  spira  obtecta  ;  aper^ 
tura  elongatA,  angusta^  antice  late  non  prqfunde  emarginata, 
postice  sub-canaliculata  ;  iabro  leviter  arcuato,  compressor  pos- 
tice  producto,  regulariter  dentato;  dentibus  numerosis^  plicifoT' 
mibus  ;  labio  f 

Shell  smoothy  ovate,  tumid,  much  and  rather  suddenly  attenuated, 
80  as  to  form,  as  it  were,  in  front  a  perspicuous  beak,  broadly  but 
not  deeply  notched  at  the  base  ;  spire  concealed.  The  aperture  is 
iianx)w,  produced  posteriorly  into  an  obscure  moderately-wide  canal. 
The  outer  lip  is  slightly  but  regularly  curved,  flattened  on  the  face, 
produced  at  the  posterior  extremity,  where  it  is  suddenly  bent  so  as 
to  form  the  posterior  canal,  and  presenting  on  the  edge  a  row  of 
rather  numerous,  nearly  regular,  pliciform  teeth,  which  extend  over 
about  a  half  of  the  flattened  surface  of  the  lip,  and  of  which  those 
towards  the  front  are  the  smallest  The  inflected  posterior  extremity 
is  thicker  than  is  usually  the  case,  and  the  lip  itself  terminates  in 
front  in  a  strong  oblique  fold,  which  forms  the  right  wall  of  the  ru- 
terior  canal.  The  interior  of  the  specimen  flgured  is,  unfortunately, 
80  much  crushed  that  the  condition  of  the  inner  lip  ciinnot  be  satis- 
factorily  made  out ;  but  the  lip  presents  at  the  anterior  extremity 
three  oblique  folds, *of  which  the  front  one  forms  the  left  wall  of  the 
anterior  canal ;  and  this  character  is  also  found  in  another  specimen 
(flg.  6  c),  a  fragment  showing  the  condition  of  the  outer  lip  and  the 
anterior  canal. 

The  present  Ci/prtsa  presents  a  close  analogy  with  C  globularis 
(Edw.)  ;  but  in  that  species  the  shell  is  more  globose,  and  less  pro- 
<luced  anteriorly.  The  aperture  is  more  effuse,  the  outer  lip  not  so 
much  produced  at  the  posterior  extremity,  and  the  inner  lip  is  with- 
out the  anterior  folds  found  in  this  species.  The  nearly  regular 
ovate  form,  and  the  condition  of  the  teeth  on  the  outer  lip,  of  the 
i^hell  in  C,  Bowerbankii  (Sow.),  distinguish  C.  tumescens  from  that 
si)ecies. 

Size  :  In  the  direction  of  the  axis,  a  little  more  than  I  in.  and 
7-12tlis  ;  diameter,  1  in.  and  l-12th. 

Locality  :  Brook,  Bramshaw  (Mus.  Edw.). 

6.  CyriLEA  CANCELLATA  f F.  E.  Edwards) ;  Plate  XIV.  fig.  6  a — c. 

C,  testa  oblongO'Ovata,  sub-cylindracea,  lineis  elevatis  tranS' 
versis  striisque  longitudtnalibus  sese  decussaniibtis  omatd :  nper' 
tura  elongnta,  angustoy  leviter  arcuateiy  a?itice  vix  emargbiata ; 
iabro  extCis  submarginato,  intus  regulariter  dentato  ;  labio  antice 
plicato. 

Shell  oblong-ovate,  attenuated  towards  the  base,  but  so  slightly 
as  to  present  a  somewhat  cylindrical  character.  The  surface  is  or- 
namented with  numerous  elevated  transverse  and  longitudinal  raised 
lines,  decussating  ench  other,  and  giving  to  the  shell  the  appearance 
of  being  covered  with  net-work.    The  transverse  lines  are  prominent. 
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regular,  moderately  distant  over  the  middle  and  posterior  parts,  but 
more  closely  set  towards  the  base;  and  they  extend  from  the  colu- 
mella over  the  whole  surface  to  the  edge  of  the  outer  lip.  The  lon- 
gitudinal lines  are  more  numerous  and  more  slender  than  the  trans- 
verse lines.  The  aperture  is  elongate,  narrow,  slightly  curved, 
widely  but  not  deeply  notched  at  the  base,  and  prolonged  posteriorly 
into  a  wide,  short  canal.  The  outer  lip  presents  a  series  of  teeth 
formed  by  the  ends  of  the  transverse  lines  ;  and  the  inner  lip  is  fur- 
ni:thed  towards  the  front  with  four  or  five  pliciform  teeth,  distinct 
from  and  more  prominent  than  the  teeth  formed  by  the  ends  of  the 
transverse  lines. 

The  specimen  figured  is,  I  believe,  unique,  and  is  unfortunately 
somewhat  crushed :  the  foregoing  description,  therefore,  must  be  re- 
ceived provisionally.  In  the  ornamentation  the  shell  closely  resem- 
bles C  elegans  (Defr.),  except  that  it  does  not  present  the  fine  lines 
which  most  frequently  intervene  between  the  prominent  transverse 
lines  on  the  French  shells  ;  and  it  is  apparently  more  cylindrical  and 
not  so  much  attenuated  in  front :  the  aperture  also  is  more  regularly 
curved,  and  the  pliciform  teeth  on  the  inner  lip  are  distinct  in  charac- 
ter and  less  numerous  than  those  on  the  inner  lip  of  the  shell  C,  ele^ 
gans.  In  form  the  present  shell  more  closely  resembles  C,  suicosa 
(Lam.),  but  it  appears  to  be  wider  at  the  base,  and  the  ornamentation 
is  quite  distinct.  A  more  perfect  specimen  may  lead  to  the  conclu- 
sion that  the  English  shell  is  merely  a  variety  of  C  elegans. 

Size:  In  the  direction  of  the  axis,  rather  more  than  6-12tlis  of  an 
inch;  diameter,  4- 12ths. 

Locality :  Bramshaw  (Mus.  Edw.). 

7.  Marginella  ^stuarina  (F.  E.  Edwards) ;  Plate  XIV.  Rg,  7  a — c. 

Marginella  pusilla  (Edw.),  Eocene  MoUusca  (Gasteropoda),  p. 

143,  t  18,  f.  6,  in  parte. 

M»  testa  minima,  ovali  :  spird  brevissima,  sulco  obsctiro  circum^ 

data  ;  apiceobtuso  :  apertura  elongata  postice  angusta,  an f ice  effusa  ; 

ad  basin  latiusculo  nan  profunde  emarginata  ;  labro  sttbmarginato^ 

intus  crenulaio ;    labia   quinquies  vel  sexies  plicato ;  plicis  duabus 

anlicis  proeminentibus,  obliquis  ;  ceteris  transversis,  fere  obsoletis. 

Shell  minute,  oval  ;  spire  very  slightly  elevated,  and  C'rcumscribe<l 
by  a  shallow  sulcus  almost  obliterated  by  the  enamel ;  apex  obtuso. 
The  aperture  elongated,  narrow  behind,  effuse  and  rather  widely  but 
not  deeply  notched  in  front :  outer  lip  thickened  along  the  outer 
margin,  and  very  finely  crenulated  within.  The  inner  lip  j)resents 
two  thick,  prominent,  oblique  folds  in  front,  and  three  or  four  trans- 
verse folds,  almost  obsolete,  behind. 

Since  the  publication  by  the  Palseontographical  Society  of  the 
third  part  of  my  monograph  of  the  Eocene  MoUusca,  in  which  I  re- 
ferred the  present  species  to  Marginella  pusilla,  a  High  Cliff  species, 
I  have  obtained  several  additional  specimens  as  well  from  Ueadon 
Hill  as  from  other  synchronous  deposits,  and  a  more  rvr'u]  comparison 
has  induced  me  to  separate  the  Headon  Hill  ehclls  from  the  High 
Cliff  species.     The  M,  astuarina  is,  in  fact,  distinguishable  i'rom 
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M,  pusUla  by  the  shorter  spire,  the  more  depressed  apex,  and  the 
condition  of  the  folds  on  the  colamella.  It  is  besides  a  broader  and 
smaller  shell. 

Size  :  Axis,  3-24ths  of  an  inch  ;  diameter,  2-24ths. 

Localities :  Headon  Hill,  Ljndhurst,  and  Roydon  in  the  New 
Forest  (Mus.  £dw.). 

EXPLANATION  OF  PLATE  XIV. 

Fig.  1.  Cyprata  cavata  (F.  E.  Edw.). 

a.  Back  view  of  immature  shell  from  Hunting  Bridge. 
h.  Front  view  of  do.  do. 

c.  Back  yiew  of  adult  shell  from  Bramshaw. 

d.  Front  view  of         do.  do. 

2.  Cypraa  arthocheila  (F.  E.  Edw.). 

a.  Back  view  of  adult  shell  from  Brook. 

b.  Front  view  of  do.  do. 

3.  CyprcBa  attenuata  (F.  E.  Edw.). 

a.  Back  view  of  adult  shell  from  Bramshaw. 
h.  Front  view  of        do.  do. 

4.  Cypr€Ba  alata  (F.  E.  Edw.V 

a.  Back  view  of  adult  (P)  shell  from  Highgate. 
h.  Front  view  of  do.  do. 

6.  Cypraa  tttmescens  (F.  E.  Edw.). 

a.  Back  view  of  adult  shell  from  Brook. 

b.  Front  view  of        do.  do. 

c.  Fragment  showing  the  condition  of  the  outer  lip   and  the 

anterior  canal. 
G.  Cypraa  cancellata  (F.  E.  Edw.). 

a.  Enlarged  view  of  portion  of  the  whorl,  showing  the  cancellation. 
h.  Back  view  of  adult  shell  from  Bramshaw. 
c.   Front  view  of        do.  do. 

T.Marginella  cesluarina  (F.  E.  Edw.). 
a.  Shell  natural  size,  from  Roydon. 
h.  Enlarged  back  view. 
c.  Enlarged  front  view. 

IV. — On  Certain  Tracks  in  the  Manx  Slates.* 

By  Thomas  Gkixdley,  Esq. 

TN  1862  Mr.  John  E.  Taylor  (of  Norwich),  while  surveying  a 
-*-  newly-opened  slate  quarry  at  Dalby,  on  the  western  side  of  the  Isle 
of  Man,  discovered  three  impressions  of  an  oval  form  about  nine 
inches  long,  and  described  them  "j*  as  resembling  the  tracks  of 
ProtichniteSy  figured  in  Owen's  Palaeontology  }  ;  the  quarrymcn  told 
him  that  they  were  of  frequent  occurrence. 

In  1863  Mr.  Grindley  noticed  similar  markings  in  great  abun- 
dance upon  a  series  of  beautifully  rippled  slates  of  Cambrian  age  at 
Laxey,  on  the  eastern  side  of  the  island. 

The  outline  of  the  markings  is  an  irregular  oval.  Their  dimen- 
sions vary  considerably  in  different  examples,  the  average  size  being 

*  This  commuDication  was  roceivcd  some  time  siucti,  but  from  waDt  of  space  we 
have  Wen  unwillingly  compelled  to  postpone  it,  and  even  now  cannot  give  it  iu 
full. — Edit. 

t  Geologist,  vol.  r.  1862,  p.  322.  J  2nd  edition,  1861,  p.  183. 
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eight  or  nine  inches  long,  five  or  six  inches  wide,  and  two  inches 
deep  :  in  one  instance  the  length  was  two  feet,  but  onlj  eight  or 
nine  inches  broad  ;  and  from  a  crack  running  obliquely  across  the 
cast  near  its  centre,  Mr.  Grindlej  concluded  that  it  was  not  one 
cast  but  two,  one  partly  overlying  the  other.  The  shape  of  the 
casts  is  always  the  same,  independently  of  their  being  of  different 
sizes;  their mineralogical composition, though  identical, or  veiy  nearly 
so,  with  the  matrix,  is  generally  much  softer,  and  they  are  often 
washed  out  of  the  rocks  that  lie  between  high  and  low  water.  The 
casts  are  strongly  coloured  with  iron,  and  frequently  studded  with 
small  crystals  of  Blende  (the  neighbouring  rocks  contain  this  mineral 
in  great  abundance),  which,  when  these  crystals  happen  to  fall  out, 
present  a  very  curious  pitted  appearance.  The  impressions,  as  a 
rule,  occur  in  pairs,  but  a  single  one  is  often  found  by  itself :  when 
however  they  are  in  odd  numbers,  the  missing  one  may  be  presumed 
to  have  been  covered  up  by  the  neighbouring  overlying  rock,  or 
else  lost  through  a  break  in  the  continuity  of  the  marked  surface. 
They  are  generally  of  very  unequal  size  ;  and  the  distance  be- 
tween the  impressions  is  not  always  the  same,  but  this  is  not 
to  be  expected  when  the  great  difference  in  the  size  of  the  pairs 
is  considered.  In  some  cases  they  touch  each  other  ;  in  others  they 
are  separated  by  an  interval  of  several  inches.  The  smallest  im- 
pressions are  usually  closest  together  ;  occasionally  the  groups  are 
clustered  in  great  numbers,  at  other  times  scattered  over  the  rocks 
very  sparingly. 

The  larger  axes  of  the  impressions  all  point  in  the  same  direction, 
which  is  generally  speaking,  parallel  to  the  line  of  strike,  also  to  the 
ripple-marks  on  the  rock-surfaces,  and  consequently  more  or  less  to 
the  ancient  sea-margin. 

Supposing  these  impressions  to  be  footmarks  of  some  huge  Cam- 
brian or  Lower  Silurian  reptile,  Mr.  Grindley  discusses  the  habits 
which  the  various  situations  and  positions  of  the  traces  indicate, 
and  which  tend  to  prove  that  the  creature  resorted  to  the  shore  in 
search  of  food. 

This  paper,  the  author  states,  is  rather  to  draw  the  attention  of 
scientific  men  to  the  subject  afresh,  than  to  record  his  own  notions 
and  observations.  He  reviews  the  different  opinions  expressed  by 
geologists  as  to  their  real  nature  ;  some  have  strongly  asserted  their 
organic  origin,  while  others  have  as  positively  denied  it.  With 
respect  to  the  latter,  some  have  regarded  the  casts  as  mere  con- 
cretions, others  as  simply  pebbles  enclosed  in  the  rock :  but  the 
casts  show  no  signs  of  concretion  or  crystallization,  which  would 
be  inconsistent  with  the  first  supposition,  and  their  regularity  of 
order  would  dispose  of  the  second.  Others  have  regarded  them  as 
double  worm-burrows,  but  there  is  not  the  slightest  connexion 
between  the  casts,  and  they  are  not  deep  enough  for  such  to  be  tlie 
case.  Among  those  who  admit  their  organic  origin,  some  suggest 
gigantic  mollusks,  but  this  appears  to  be  inadequate  to  explain  the 
fact  when  their  arrangement  in  pairs,  their  marked  position,  and 
their  occurrence  in  rippled  slates,  an  indication  of  a  littoral  deposit, 
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is  considered,  and  an  examination  of  the  casts  themselves  affords  no 
support  whatoyer  to  this  conclusion.  Again,  they  have  been  regarded 
as  the  trail  of  a  crustacean,  but  the  absence  of  a  central  track,  and 
the  varying  relations  of  the  different  groups,  seem  to  preclude  this 
explanation,  though  the  fact  that  a  great  proportion  of  the  casts  are 
sunk  in  the  matrix  obliquely  to  the  plane  of  the  rock,  appears  in  favour 
of  it.  But  the  hypothesis,  that  they  are  footprints  of  some  unknown 
reptile,  although  it  has  found  but  little  favour  amongst  geologists, 
harmonises  in  Mr.  Grindley's  opinion  with  the  facts  of  the  case 
better  than  any  other  yet  proposed,  and  he  thinks  no  sound  ob- 
jection has  as  yet  been  advanced  against  it.  The  idea  of  a  creature 
of  vast  size  prowling  along  the  margin  of  the  shore  in  search  of 
food  agrees  in  every  respect  with  the  trails,  the  difference  in  the 
size  of  the  two  pairs  of  casts  composing  the  group  of  four,  may  be 
the  result  of  a  difference  in  the  size  of  the  hind  and  fore  feet.  The 
variation  in  the  impressions  would  indicate  a  troop  of  animals  of 
different  ages  and  sizes. 

In  conclusion,  the  author  stated  that,  though  he  was  certainly  of 
opinion  that  the  markings  were  of  reptilian  origin,  yet  he  was  by  no 
means  unwilling  to  adopt  any  more  reasonable  explanation. 


— ♦ — 

I.    On  Calamite-fruits  from  tub   Spathic  Iron-ore  near 
Hattigen  ox  the  Ruhr.     By  I^udolpii  I^udwig, 

(CAI.AMITny-FHUCHTE   AUS    DKM    SpATHEISENSTEIX     BEI    HaTTIOEX   AN   DEM    RrHH. 

V(»N'  KuDoLPH  LuD\^^G.     Pakeontographica,  voL  x.  pp.  11-16.     PI.  2.) 

rriHE  fossil  which  formed  the  subject  of  this  memoir  was  obtained 
J-  from  a  bed  of  spathic  iron-ore  occurring  near  Hattigen  on 
the  Ruhr,  and  had  already  been  referred  by  Dr.  Lottner  •  (who  sent 
it  to  the  author  for  examination)  to  the  genus  Cyathocrinus.  Dr. 
Ludwig,  however,  determined  that  it  was  referable  to  the  vegetable 
kingdom,  and  consisted  of  the  fructifying  spikes  of  a  species  of 
Cjilainite ;  ho  gives  the  following  description  of  it : — the  fossil 
consists  of  shortly  stalked  fruit-spikes  lying  in  a  whorl  round  the 
stem,  having  a  cylindrical  form,  contracted  above  and  below.  The 
spikes  are  about  seven  centimetres  in  length  and  one  in  thickness  ; 
they  consist  of  a  number  of  closely  packed,  broad,  short,  and  sharply 
pointed  bracts  arranged  in  a  coronal  manner  upon  circular,  radially 
ribbed  discs,  attached  to  the  hollow  jointed  stalk,  so  that  as  many  as 
fifteen  bracts  form  together  a  crown-like  body,  whose  teeth  exactly 
touch  the  middle  rib  of  the  bracts  above.  In  this  manner  as  many 
as  from  20  to  2.5  cylindrical  chambers,  superimposed  on  one  an- 
other are  formed  along  the  central  column  ;  they  are  imperfectly 
closed  at  the  exterior  margin,  and  each  one  contains  five  bunches  of 
spore-capsules  attached  to  the  central  stalk.     The  arrangement  and 


*  G.ognost.  Skizzc  doH  AVestpluilischon  SteinkohlongfLirgos.     18.59,  p.  154. 
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mode  of  attachment  of  theso  cnpeiileB  are  ia  the  highest  degree 
peculiar. 

The  spore- capBu lea  themBelves  are  in  the  form  of  a  nut,  or  a  flask, 
or  an  elongated  egg,  tbey  have  a  strong  shining  shell,  are  nearly 
circular  in  transverse  section,  and  have  a  scar  on  the  inner  end, 
which  IB  somewhat  bent,  and  thinner  than  the  other.  There  are 
nlwajre  four  of  these  capsules  arranged  symmetricallj  round  a  short 
thorn-like  stem,  in  a  bladder'Iike    integument.     In  each  chamber 


-.  I.,  Spore-cftpniicL 
Fig.  i.  Truuma  Section  of  tbo  nune ; — c  Floor  of  celt,  partljr  remDrol  to  ftbow 

Bpor«-ck]vu]n  (f.j.>uidliitflgiLmait  (il)- 
FI|.  S.  SoUn  Prnlt-iplka  of  ddimita. 

fire  of  such  bunches  are  disposed  round  the  central  atalk,  eo  that  it 
contains  20  capsules.     The  thorn-like    axes  of  the    bunches   are 

E laced  perpendicularly  above  those  in  the  chamber  below ;  thej  are 
oUow  at  the  lower  end,  and  arc  attached  to  short  pegs  projecting 
from  the  fibrous  wood-snbstance  of  the  central  stalk. — U.  M.  J. 

II. — ^IirrBODDCTION  TO    ' 

By  Dr.  Otto  Tormj.. 

IN  the  year  1836  Sefatrom  published  his  a. 
of  the  Ice-grooves  in  Sweden.     He  made 
on  the  fact,  scarcely  noticed  before,  that  the  Swedish  mountains  are 

•  Ttanalnted  and  OTromimiealcd  bj  MagistiT  LimlBtrom  oC  Wishj,  lalaud  of 
Gotland. 

TOL.  II. — NO.   XTIII.  N  N 
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polished  on  the  surface,  and  scratched  or  farrowed  bj  some  Tioleiit 
external  agency.  In  order  to  explain  this  phenomenon  and  those 
connected  with  it,  he  supposed  that  a  flood  or  deluge  Q*  ruUstens  flod,** 
literally  '* flood  of  the  rolled  stones")  had  overwhelmed  all  Scandina- 
via, passing  from  North  to  South,  carrying  along  with  it  great 
quantities  of  stones  and  gravel,  and  that  the  subjacent  mountains  had 
been  ground  and  furrowed  in  the  direction  of  the  current,  'just  as  a 
polished  slab  of  marble  is  furrowed  by  sand  grains  that  are  pressed 
in  a  continuous  straight  direction  on  its  surface.' 

After  having  examined  the  vestiges  of  the  glacial  epoch.  Dr.  Torell 
emlK)dicd  the  results  he  had  arrived  at  in  an  academical  treatise, 
published  in  1858  ('The  MoUusk-fauna  of  Spitzsbergen '),  and  there 
described  the  facts  which,  in  his  opinion,  prove  that  all  Scandinavia 
was  once  covered  by  snow  and  ice.  During  the  progress  of  these 
researches  he  was  led  to  results  which  had  not  been  expected  when 
the  above  paper  was  written ;  and  he  could  not  find  anything  support- 
ing them  in  previous  papers.  He  did  not  then  suppose  that  the  ice 
which  had  covered  the  mainland  of  Scandinavia  had  stretched  farther 
than  the  coasts  and  the  nearest  adjacent  islands.  He  tried  to  explain 
this  by  the  fact  that,  during  the  Glacial  epoch,  the  land  was  higher 
than  it  now  is,  and  the  islands  close  to  the  shores  must  then  have 
been  united  with  the  mainland. 

It  has  been  known,  since  the  beginning  of  this  century,  that  a 
large  part  of  Northern  Europe  is,  as  it  were,  overstrewn  with  'er- 
ratic blocks,'  the  origin  of  which  all  naturalists  agreed  to  seek  in 
Scandinavia.  The  general  opinion  then  was,  that  these  stones  had 
been  curried  from  Scandinavia  on  ice-floes,  and  then  deposited  on 
the  bottom  of  the  extensive  sea  supposed  to  have  stretched  from  the 
White  Sea  to  the  German  Ocean. 

In  a  paper  vvhich  Dr.  Torell  communicated  last  year  to  the  Royal 
Academy  of  Sciences  in  Stockholm,  he  endeavoured  to  show  that  the 
hypothcijis  of  such  an  ocean  was  contradictory  to  facts,  and  that  the 
transport  of  the  blocks  resulted  from  the  large  continental  ice-cover- 
ing of  Scandinavia  having  spread  over  all  the  region  where  the  er- 
ratic blocks  are  found.  He  showed  how  the  known  fact,  that  the 
blocks  from  various  parts  of  Scandinavia  have  a  different  distribu- 
tion beyond  that  region,  could  only  be  explained  by  the  theory  of 
their  transport  on  a  coherent  and  uninterruptedly  progressing  ice- 
fleld.  A  necessary  supposition  in  support  of  this  explanation  was, 
that  Denmark  during  this  period  must  have  been  united  with  Scan- 
dinavia, and  tbe  author  tried  to  prove  that  supposition.  Continued 
researches  made  it  apparent  that  several  minor  epochs  or  divisions 
could  be  discerned  in  the  great  Glacial  period  : — 

1.  There  are  no  facts  which  enable  us  to  trace  the  extent  of 
Scandinavian  land-ice  before  it  reached  its  greatest  distribution. 
This  extension  may  even  now  bo  determined  by  the  boundarj'-line 
of  the  erratic  blocks,  and  the  period  of  its  existence  may  be  consi- 
dered the  first  part  of  the  Glacial  period. 

2.  In  the  second  epoch  the  mass  of  the  ice  was  considerably  di- 
minished.   The  Russian  Waldai  heights  were  no  longer  transgressed, 
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but,  through  their  opposition,  gave  the  moving  ice  on  the  Rus<>ian 
Bide  of  the  Baltic  a  direction  from  North  to  South.  This  is  evident 
from  the  route  taken  by  the  Silurian  and  Devonian  blocks  from  £is- 
land  and  Liffland,  and  bj  the  direction  of  the  grooves  in  the  Rus&ian 
provinces  near  the  Baltic. 

3.  The  third  division  begins  with  the  continued  decreflpe  of  the 
ice  which  now  moved  in  the  basin  of  the  Baltic.  Finland  was  pro- 
bably still  completely  or  partly  covered  with  ice.  The  ice  also  filled 
the  basin  of  the  Baltic,  but  was  in  the  East  checked  by  the  resistance 
of  the  Russian  and  German  Baltic  shores.  Ice,  in  consequence  of 
its  plasticity,  always  moves  in  the  direction  of  least  resistance,  so 
that  it  must  during  this  period  have  followed  the  median  axis  of  the 
Baltic ;  thence  a  considerable  south-west  deviation  was  caused,  and 
numbers  of  blocks  from  the  island  of  Gothland  were  carried  to 
Groeningen  in  Holland  and  Jever  in  Oldenburg.  The  i^blnds  of 
Aland,  Dags,  Gothland,  and  Bornholm,  as  well  as  Faxo  on  Seelaud, 
were  grooved  and  furrowed  in  directions  somewhat  corresponding 
with  that  indicated.  But  it  was  not  only  the  islands  that  were 
covered  and  polished  ;  the  thickness  of  the  ice  was  evidently  so  con- 
siderable that  certain  parts  of  the  mainland  of  Sweden  were  over- 
whelmed by  that  moving  from  the  Baltic.  Dr.  Torell  showed  by 
the  direction  of  the  furrows  in  Upland  and  Sodermanland  that  they 
had  their  origin  from  the  Baltic,  not  from  the  mountain-ridge  be- 
tween Sweden  and  Norway.  He  also  supposed  that  the  eastern  part 
Scania  had  been  covered  by  Baltic  ice. 

As  Sefstrom's  observations  on  Scania  were  insufficient,  Mr.  Holm- 
Btrom,  exhorted  by  Dr.  Torell,  undertook  the  researches  on  the  di- 
rection of  the  grooves  in  Scania,  and  the  results  seem  to  confirm  the 
views  of  Dr.  Torell.  The  prevailing  direction  of  the  furrows  in 
Scania  is  from  North-east  to  South-west. 

4.  The  land-ice  did  not  pass  the  confines  of  Scandinavia,  but  re- 
treated more  and  towards  the  central  mountain-ridge. 

5.  Then  came  the  last  epoch,  when  only  the  large  mountain-valleys 
were  filled  with  glaciers,  the  diminution  of  which  may  still  be  seen 
in  the  traces  of  their  existence  that  they  have  left  in  their  moraines. 
During  this  last  epoch  the  present  Scandinavia  was  depressed,  or 
subsided,  north  of  Scania;  the  Yoldia-clays  and  shell-banks  were 
deposited,  filled  with  the  remains  of  a  Glacial  fauna  now  vanished. 
Our  large  lakes  were  changed  into  bays,  where  the  animals  of  the 
Glacial  sea  lived.  The  land  was  again  elevated,  and  the  bays  again 
became  lakes.  Professor  Loven  having  discovered  in  them  the  rem- 
nants of  a  Glacial  fauna. 

6.  As  the  elevation  continued,  the  climate  was  changed  to  that  now 
prevailing,  and  the  present  geological  epoch  began. 


III. — Glyptodon  clavipes. 

THE  CoMPTES  Rendus,  September  18th,  records  an  interesting 
paper  by  Marcel  de  Serres  on  Glyptodon  ciaripfs,  an  almost 
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entire  skeleton  of  which  has  been  set  up  by  him  in  the  Musemn  of 
Comparative  Anatomy  in  Paris.  This  is  the  most  complete  example 
yet  seen  in  Europe.  The  head  is  entire^  and  is  remarkable  for  its 
great  vertical  depth,  nearly  equalling  the  lateral  measurement  (as  37 
to  40).  This  elevation  of  the  head  is  principally  due  to  the  large  size 
of  the  maxillary  bones. 

The  cervical  vertebrae  indicate  an  abnormal  and  probably  unique 
condition ,  some  of  the  elements  being  absent.  M.  Serres  remarks 
that  such  a  condition  is  without  analogy  at  the  present  day. 

The  persistence  of  the  dental  bulbs,  the  great  size  of  the  lower 
jaw,  and  the  zygomatic  arch,  furnished  with  a  strong  spur  whioh 
greatly  increased  the  surface  for  the  attachment  of  the  roasseter 
muscle,  show  that  the  Glyptodon  clavtpes  was  even  better  adapted 
than  the  elephant  for  a  vegetable  feeder. — £.  F. 


—  ♦• 


I. — On  some  Foraminifera  from  the  North  Atlantic  and 
Arctic  Oceans,  including  Davis's  Straits  and  Baffin's  Bay. 
By  W.  Kitchen  Parker,  F.Z.S.,  and  Professor  T.  Rupert  Jones, 
F.G.S.  4to.  1865.  (From  the  Phil.  Trans.  1865,  pp.  325-341. 
8  Plates.) 

THIS  Memoir,  communicated  to  the  Royal  Society  by  Professor 
Huxley,  F.R.S.,  in  1864,  has  for  its  chief  object  the  description 
of  a  certain  group  of  Foraminifera,  constituting  the  Foraminiferal 
portion  of  the  fauna  of  a  distinct  Natural-history  Province.  An- 
other object  that  the  authors  set  before  them  was  the  careful  dis- 
crimination of  such  forms,  and  groups  of  forms,  among  the  Forami- 
nifera as  show  strict  zoological  relationship,  however  much  masked 
by  dissimilarity  of  shape,  but  really  recognisable  by  similarity  of 
structure,  among  numerous  puzzling  gradations  of  equivalency, 
modified  by  varying  conditions  of  growth,  according  to  depth,  salt- 
ness,  and  warmth  of  water. 

The  materials  for  the  work  were  derived  from  (1st)  Soundings 
in  Baffin's  Bay,  made  during  one  of  Parry's  Voyages ;  (2nd)  Dredg- 
ings  in  Davis's  Straits,  among  the  Hunde  Islands,  by  Dr.  P.  C. 
Sutherland ;  (3idly)  Dredgings  on  the  Coast  of  Norway,  by  Messrs. 
MacAndrew  and  Lucas  Barrett ;  and  (4thly)  Soundings  in  the  North 
Atlantic,  taken  by  Commander  Dayman  when  exploring  the  Atlantic 
floor  for  the  Telegraph-line. 

Some  of  these  materials  belong  to  what  Naturalists  term  the 
•Arctic  Province;'  but  the  North  Atlantic  belongs  chiefly  to  the 
*  Celtic  Province,'  and  Captain  Dayman's  soundings  supply  illus- 
trations of  its  abyssal  fauna.  Its  littoral  fauna  on  the  east  is  to  be 
found  around  the  British  Isles,  and  Messrs.  Parker  and  Jones  (with 
Mr.  H.  B.  Brady's  help)  drew  up  a  corrected  list  of  the  British 
Foraminifera  for  this  part  of  their  subject.  The  western,  or  Ame- 
rican *  littoral '  of  the  *  Celtic  Province,'  is  called  the  *  Virginian  ;' 
and  from   this  Dr.  Bailey  has  figured  and  described  some  Forami- 
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nifera,  which  also  are  critically  classified  and  made  to  serve  as 
illustrations  of  the  eastern  bed  of  the  great  marine  Province  under 
discussion.  Thus  the  whole  Foraminiferal  fauna  is  tolerably  well 
represented,  and  careful  Tables  give  the  result ;  and  it  is  curious  to 
see  how  some  forms  love  the  deep  and  some  the  shallow — how  some 
get  Lirge  in  going  down  from  shore,  and  others  become  dwarf,  thin, 
cut  down,  and  otherwise  aberrant  when  obliged  to  live  high  up  in 
shallow  water.  Thus  PolystomeUa  and  Milioia  love  the  shore,  Glo' 
bigerinOf  Fullenia,  and  Orbulina  thrive  best  at  great  depths  (2,000 
fathoms  and  more).  A  Table  also  shows  how  far  the  genera 
found  in  the-* Celtic  Province'  are  distributed  in  certain  parts 
of  other  seas  and  oceans;  and  Foraminifera  from  those  places 
which  are  not  found  in  the  North  Atlantic  are  also  tabulated,  with 
indications  of  their  relative  size  and  abundance.  Thus  the  Rhizo- 
podist  finds  the  Foraminiferal  fauna  (with  the  relative  size  and  fre- 
quency of  individuals)  for  altogether  thirty-two  spots  in  the  Arctic, 
Atlantic  (North  and  South),  Mediterranean,  Red  Sea,  Indian  Ocean, 
and  Pacific,  by  consulting  the  Tables  in  this  Memoir. 

The  occurrence  of  many  Foraminifera  in  the  fossil  state  is  re- 
corded in  the  description  of  genera  and  species,  forming  the  bulk  of 
this  Memoir ;  and  we  particularly  direct  the  geological  reader  to 
the  explanations  of  Plates  XVIII.  and  XIV.  (miscellaneous  Fora- 
minifera, illustrating  either  the  very  wide  range  of  specific  form, 
or  some  of  the  links  between  diverse  forms),  wherein  several  curious 
Tertiary  {Grignon)  species  are  described.  The  fossil  Foraminifera 
of  the  Vienna  Tertiary,  known  by  the  works  of  D'Orbigny,  Reuss, 
and  Czjzek,  as  well  as  Cretaceous  and  other  species,  are  frequently 
ftlluded  to,  sometimes  illustrated  afresh  by  recent  specimens,  and  put 
into  their  places  in  the  new  classification,  which  was  begun  by 
William&on,  and  carried  out  by  Carpenter,  Parker,  and  Jones.  It 
is  a  pity  lliere  is  no  index  to  the  Memoir ;  but  a  paleontologist 
working  at  Foraminifera  would  find  it  worth  while  to  make  one  for 
his  own  use. 

Of  course,  the  full  description  here  given  of  the  materials  of  the 
Atlantic  fioor  is  of  great  interest  to  the  general  reader ;  and  after 
all  the  nonsense  one  sees  in  the  '  literary '  magazines  of  the  day 
about  the  enigmatical  '  shell-fish  '  which  the  popular  writers  seem 
to  think  they  ought  to  believe  in,  it  is  pleasant  to  see  really  of  what 
the  long-talked-of  '  ooze '  really  consists.  Not  but  what  Dr.  Wal- 
lich  in  the  *  Natural  History  Review,'  isnd  Professor  Huxley  in  an 
Admiralty  Report,  gave  proper  accounts  of  it,  as  far  as  their  exa- 
mination of  it  had  gone ;  but  here  we  have  a  table  of  its  consti- 
tuents according  to  their  per-centage ;  and  we  have  faithful  figures, 
by  Greorge  West,  of  all  the  Foraminifera  taking  part  in  the  forma- 
tion of  this  wonderful  marine  accumulation  of  the  minute  shells 
or  calcareous  cases  of  Rhizopods  living  and  dying  at  the  bottom  of 
the  sea.  GlobigermtB  SLnd  OrbuliniB  are  the  chief;  Planarbuiina 
UngerianOy  PulvinuUna  Menardiiy  PtUv,  Micheliniana,  Pulv.  Ca- 
nariensiSy  Nonionina  umlnlieatula  and  Lagena  marginatay  appear 
to  be  their  principal  associates,  but  in  very  few  numbers  as  com- 
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pared  witb  the  first  two^  wliich  aometimeB  make  up  95  and  97  per 
cent,  of  the  oose  1 

We  are  mach  indebted  to  the  authors  of  thia  interesting  memoir 
fur  giving  ns,  as  it  were,  a  new  test,  which  the  palaeontologist  maj 
in  manj  instances  applj,  to  solve  the  question  of  the  conditions  of 
marine  life  in  bjgone  ages  of  geologic  time. 

II.— The  Coal  Question  ;  an  Inquiry  goncbrning  the  Progress 
OF  the  Nation,  and  the  probable  Exhaustion  of  our  Coal 
Mines.  Bj  W.  Stanley  Jetons,  M.A.  Cambridge :  Mac- 
millan.     1865. 

THIS  book  is  not  a  rival  but  rather  a  fitting  partner  to  Mr.  Hull's 
'  Coal-fields  of  Great  Britain.'  Whilst  Mr.  Hull  looks  on  Coal 
as  a  purely  geological  matter,  Mr.  Jevons  views  it  as  within  the 
domains  of  statistical  and  political  economy,  taking  Mr.  Hull  as  his 
guide  in  geology  (p.  xii.). 

The  truth  of  Mr.  Jevons's  statement  (p.  x.)  that  ^  the  writera  who 
have  hitherto  discussed  this  question,  being  chiefiy  geologists,  have 
.  .  treated  it  .  .  in  a  one-sided  manner,'  may  be  doubted.  Surely 
there  cannot  be  a  question  any  side  of  which  is  without  a  geologist 
to  argue  for  it.  Mr.  Jeyons,  however,  clearly  does  not  mean  by  the 
above  passage  to  cast  a  slight  on  geological  enquiry ;  for  he  aays  (p. 
30)  that '  if  the  science  of  geology  had  no  claims  upon  our  attention 
it  would  repay  all  the  labour  spent  upon  it  many  times  over,  by 
showing  where  coal  may  reasonably  be  looked  for.'  Perhaps,  though 
the  labour  thus  spent  may  be  much  greater  than  Mr.  Jevons  thinks,  our 
author  disagrees  with  former  writers  in  thinking  that  ^  there  is  not 
the  least  danger  of  our  reaching  any  fixed  limit  of  deep  mining,  where 
])bysical  impossibility  begins '  (p.  40),  and  he  points  out  a  mistake 
of  Mr.  Hull's  in  over-edtimating  the  increase  of  temperature  in  des- 
cending further  into  the  earth  (p.  42),  but  he  looks  forward  rather 
to  '  commercial  impossibilities '  in  the  cost  of  sinking  and  working 
deep  pits,  and  shows  that  the  price  of  best  Newcastle  coal  has  more 
than  doubled  in  less  than  100  years.  But,  in  an  able  pamphlet  on 
the  *  Fall  of  the  Value  of  Gold '  (Stanford),  Mr.  Jevons  has  himself 
proved  that  there  lias  been  a  rise  in  the  prices  of  most  things,  and 
therefore  the  force  of  the  above  fact  is  somewhat  lessened,  although 
not  enough  to  shake  the  conclusion  that  '  when  with  the  growth  of 
our  trade  and  the  course  of  time  our  mines  inevitably  reach  a  depth 
of  3,000  or  4,000  feet,  the  increasing  cost  of  fuel  will  be  an  incalcu- 
lable obstacle  to  our  further  progress'  (p.  67) ;  for  even  now  *  deep 
mines  are  so  deliberately  opened  .  .  .  that  the  highest  prices  ob- 
tained are,  taking  all  mining  risks  and  charges  into  account,  only  an 
average  equivalent  for  the  capital  invested  ;'  moreover  'these  deep 
f»its  can  only  bo  undertaken  at  present  in  search  of  coal  of  tlie  finest 
household  quality '  (p.  G6),  Mr.  Jevons  combats  the  notion  that  by 
a  more  economical  use  of  coal,  through  improvements  in  machinery, 
&c.,  the  increase  of  consumption  will  be  stopped  or  checked,  and 
holds  that  •  new  modes  of  economy  will  lead  to  an  increase  of  con- 
sumption, according  to  a  principle  recognised  in  many  parallel  in- 
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stances*  (p.  103),  sach  as  the  substitution  of  machinery  for  hand 
labour,  the  reduction  of  taxes,  and  low  rates  of  profit,  which  have 
respectively  tended  to  the  increase  of  employment  for  workmen,  to 
the  increase  of  consumption  of  the  articles  taxed  and  the  con4C()uont 
addition  to  the  revenue,  and  to  the  increase  of  business.  '  Tho  Humo 
principles  apply,  with  even  greater  force  and  distinctness,  to  tlie  uko 
of  such  a  general  agent  as  coaL  It  is  the  very  economy  of  its  use 
which  leads  to  its  extensive  consumption.  It  has  been  so  In  tho  past 
and  it  will  be  so  in  the  future '  (p.  104).  Thus  the  steam-engino 
was  hardly  used  at  all  for  many  years  after  its  invention,  on  account 
of  the  large  quantity  of  coal  consumed ;  and  it  did  not  come  into 
general  use  until  Watt  brought  forward  his  iuventions  for  saving 
heat,  that  is  coal. 

Our  author  also  shows  that  we  cannot  look  forward  to  finding  any 
substitutes  for  coal,  and  remarks  that  *  if  any  wholly  now  source  of 
power  be  some  day  diseovered,  we  have  no  reason  to  suppose  that 
our  island  will  be  as  pre-eminently  endowed  with  it  as  with  coal ' 
(p.  144). 

Another  reason  for  our  looking  forward  to  a  great  increase  in  tho 
consumption  of  coal  is  that  *  we  do  each  of  us  in  general  increase 
our  consumption.  •  •  •  The  population  has  about  doubled  since  tho 
beginning  of  the  century,  but  the  consumption  of  coal  has  increased 
eightfold  and  more.  The  consumption  per  head  of  tho  population 
has  therefore  increased  fourfold'  (p.  150). 

Having  found  that  the  average  yearly  growth  of  our  consumption 
is  8^  per  cent^  and  assuming  this  rate  of  growth  to  hold  in  tlie  fu- 
ture, it  foUows  that  the  increase  will  be  from  83*6  millions  of  tons 
in  1861  to  2,607*5  millions  of  tons  in  1961,  and  '  the  total  aggregate 
consumption  of  the  period  of  110  years,  1861 — 1970,  would  be 
102,704,000,000  tons  .  .  or  in  round  numbers  .  .  if  our  comumpiion 
of  coal  continue  to  multiply  for  110  yean  at  the  same  rate  at  hither' 
tOf  the  total  amount  of  coal  consumed  in  the  interval  will  be  one  hun* 
dred  thousand  million  tons,  Mr.  Hull's  estimate  of  the  available  coal 
in  the  kingdom,  within  a  depth  of  4,000  feet,  is  only  83,000,(XX),(XX) 
tons ;  and  therefore  '  rather  more  than  a  century  of  our  present  pro- 
gress would  exhaust  our  mines  to  the  depth  of  4y()()0  jeet,  or  l,5(X) 
feet  deeper  than  our  present  mines '  (pp.  213-5) — a  pleasing  proMfK^ct 
truly  I  Of  course,  it  matters  little  to  Mr.  Jevons's  calculation 
whether  Mr.  Hull's  estimate  is  a  few  thousand  millions  of  tons  Unj 
low  or  not. 

Oar  author  next  shows  most  conclusively  that  it  is  absurd  U}  think, 
or  rather  to  dream,  that  when  our  coal  ib  getting  exhaust#;d  we  nhall 
be  able  to  import  coal  from  other  lands  to  work  our  fHcUfVinn :  *  aU/ut 
1^200  colliers  of  the  si2e  of  the  Great  Eastern  would  be  re/|nin;d  t// 
maintain  our  present  supplies  only'  (p.  22o),  and  the  r,mi  of  fn-ight 
would  be  very  heavy.  (H  coarse,  the  raw  mat#;rial<t  would  ihfiu,  a-t 
now,  go  to  the  coal-yielding  country  to  hf:  work^;#]  up ;  it  it  'jtiw 
mercially  impossible  that  we  should  import  both  c//al  and  raw  r/ja* 
ierials.  This  side  of  the  question  is  strangely  \\\nnirnUA  by  '  th^; 
earioiii  iaet  that  about  the  end  of  the  seventeenth  e^jntary  t^ie  iron 
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manufacture  to  some  extent  mig^ted  to  Ireland.  The  wooda  of  hat 
country  were  full  of  timber  when  those  of  England  were  nearly  ex- 
hausted. The  trade  at  once  followed  the  fuel  in  spite  of  a  toant  of 
ore  in  Ireland.  .  .  Ireland  became  an  iron  exporting  country '  (p. 
282). 

To  look  to  the  things  of  our  own  times  is  more  pleasant  than  to 
look  forward  with  Mr.  Jevons  to  those  of  the  future.  *  Of  a  total 
(yearly)  produce  of  136^  millions  of  tons  (about  the  years  1858-60)» 
103  millions  are  produced  by  nations  of  British  origin  and  language, 
and  80  millions  are  produced  in  Great  Britain  itself.'  If  too  we  can 
take  a  wide  view  of  the  now  proud  adjective^  *  British/  and  apply  it 
to  all  men  of  our  widespread  race,  we  may  look  into  the  years  to 
come  with  less  sorrow  than  if  we  use  it  only  for  those  who  lire  in 
these  islands  ;  for  though  our  coal-fields  are  far  greater  than  all 
others  in  Europe,  those  of  North  America,  which  are  all  in  the  pos* 
session  of  men  of  Anglo-Saxon  race^  *  almost  indefinitely  surpass 
ours  in  extent,  and  it  may  be  added,  in  contents'  (p.  254). 

Lord  Stanley  in  a  late  speech  at  the  meeting  of  the  British  Asso- 
ciation at  Birmingham,  said,  according  to  the  '  Times,'  that  Mr.  Hull 
had  taken  a  sanguine  view  of  ^  the  CJoal  Question,'  and  Mr.  Jevons  a 
desponding  one.  Let  us  hope  that  there  may  be  a  mean  between 
them,  and  that  Mr  Jeyons  may  be  amongst  the  first  to  acknowledge 
it  in  a  future  edition.  Meanwhile  we  commend  this  book  to  the 
notice,  not  only  of  geologists,  but  of  statists  and  politicians,  as  a 
specimen  of  sound  reasoning,  though  we  think  that  value  enough  has 
not  been  given  to  those  accidental  circumstances  which  often  turn 
up  unexpectedly  and  produce  unlooked-for  results. 


III. — The  Millstone  Gbit,  its  Fossils  and  the  Relation  it 

BEARS  TO  OTHEB  GbOUPS  OF  ROGKS,  MOBE  PARTICULARLY  AS  IT 
OCCURS  IN  THE  BRISTOL  DISTRICT,  AND  SOUTU-WEST  OP  ENG- 
LAND GENERALLY.  By  Fort-Major  Thomas  Austin,  F.G.S.,  &c. 
1865,    London  :  H.  BAiLLii:RE.     8vo.     Pp.  58  ;  S  Plates. 

THE  Memoir  before  us  is  intended  to  convey  to  Geologists  the 
result  of  the  author's  observations  on  the  Millstone  Grit,  as 
observed  near  Bristol  and  in  the  South-west  of  England. 

Major  Austin  not  only  enters  into  the  question  of  the  relation 
which  this  formation  bears  to  other  strata  above  and  below  it, 
but  also  gives  a  list  and  descriptions,  accompanied  by  figures,  of  the 
organic  remains  he  has  been  so  fortunate  as  to  obtain. 

This  catalogue  includes  47  species  found  in  the  Bristol  area, 
about  one-half  of  which  (23)  are  Brachiopods,  the  remainder  com- 
])rising  1  Gasteropod,  20  ConchiferOy  2  Crustacea^  and  1  Fish- 
remain. 

Any  information  to  be  obtained  concerning  the  '  Farewell  Rock,' 
or  Millstone  Grit,  will  be  acceptable  to  the  Geologist,  whilst  the 
Paleontologist  will  desire  to  compare  its  fossil-remains  with  those 
from  the  same  rock  in  other  and  distant  localities. 

The  Carboniferous  series  of  the  South-west  of  England  is  generally 
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6onBidered  as  more  typical  than  that  of  any  other  district,  as  in  Glou- 
cestershire and  Somersetshire  this  formatiou,  composed  of  Baiidstono 
grit,  and  conglomerate,  attains  a  thickness  of  2,500  feet  with  hut  very 
slight  traces  of  coal.  In  the  Midland  Counties,  on  the  contrary,  as 
Derbyshire  and  Lancashire,  and  even  still  further  north,  it  contains 
intercalated  beds  of  shale,  impure  limestone,  and  coal,  accom- 
panied by  a  corresponding  change  in  the  fossil  contents. 

The  character  of  this  formation,  as  seen  in  the  Flintshire  Coal- 
field, Shropshire,  has  already  formed  the  subject  of  an  article  in  tho 
Geological  Magazine  for  March  1865,  p.  107.  Mr.  Prosscr  do- 
scribes  the  Millstone  Grit  of  this  district  as  highly  fossiliforous,  but 
the  specimens  are  not  well  preserved. 

As  to  th6  thickness  of  the  Millstone  Grit  at  Kingswood  Hill 
near  Bristol,  Mr.  Handel  Cossham  has  clearly  demonstrated  that 
this  deposit  belongs  in  reality  to  tho  Lower  Coal-measures,  and 
is  there  known  as  the  *  Holmes  Bock,' — an  important  evidence  of 
the  further  extent  in  depth  of  the  Bristol  Coal-field.  (Sec  (>eol. 
Mag.,  No.  IX.,  p.  110.) 

After  treating  of  the  MiUstone  Grit,  its  climate,  and  origin,  tho 
author  proceeds  to  describe  its  fauna  : — '  A  very  great  proportion  of 
the  organic  remains,'  says  Mr.  Austin.  '  obtained  and  figured  in  this 
contribution  to  its  history,  I  believe  are  new  in  species,  though  but 
few  of  them  are  so  in  genera.'  The  number  of  new  species  m  very 
remarkable  (39  out  of  47),  and  on  this  {Kiint  we  feel  extremely 
doubtful,  especially  as  the  descriptions  are  oxceediugly  meagro,  and 
the  figures  do  not  help  us  much  more.  We  should  almost  incline 
to  the  opinion  that  some  at  least  were  established  on  fragnti*ntri  of 
well-known  species  which  our  veteran  friend  has  failed  to  recog- 
nize. 

The  nomenclature  is  seriously  at  fault,  and  we  strongly  odviNo 
the  author,  in  justice  to  himself,  to  undertake  the  revision  of  the 
specific  names,  and  the  figures  of  many  of  his  new  sfiecies  also. 

An  account  of  the  economic  uses  of  the  MilUtone  Grit,  and  some 
interesting  remarks  on  the  dip  of  the  beds,  are  deserving  of  atten- 
tion and  perosaL 

IV. — Ths  Silubiah  Fobxatiok  in  tue  Pentland  Hills.  By 
G.  C.  Haswell,  Hon.  Sec  G.S.E.  Edinburgh:  W.  P.  Njmmo. 
1865.    Pp.  47.    4  Plates. 

A  Lit  visitors  to  Edinburgh  know  the  Pentland  Hills,  which, 
closing  in  the  horizon  to  the  south,  contribute  not  a  little  to 
the  beauty  of  the  magnificent  panorama  which  surrounds  the  capital 
of  the  North.  They  are  composed  chiefly  of  felstone  and  a^h  with 
coarse  conglomerates,  grits,  and  sandstones  of  the  Upfier  Old  lied 
Sandstone  age.  In  these  localities  the  underlying  Silurian  rocks 
come  to  the  surface,  and  to  one  of  these,  the  famous  Habbie*s  How, 
beyond  Carlops — the  scene  of  Uamsay*s  '  Gentle  Shepherd ' — Mr. 
Haswell  has  devoted  some  attention.  The  results  of  his  observa- 
tions he  read  to  the  Edinburgh  Geological  Society,  and  has  now 
published.    We  almost  regret  that  he  has  harried  himself  into  print. 
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fur  while  tbe  essay  is  a  good  one  for  a  first  in  geology,  it  scarcely 
deserves  to  form  a  separate  publication.  We  say  not  this  in  a  fault- 
finding spirit,  for  the  perusal  of  the  paper  has  given  us  pleasure, 
and  we  are  certain  that  experience  and  continued  observation  will 
give  the  author  a  position  in  science.  But  the  determination  of 
6|)ecies  is  no  easy  work,  and  it  is  specially  difficult  with  fossils  ;  and 
those  which  form  the  subject  of  this  paper  are  more  than  ordinarily 
so.  Before  one  ventures  to  add  new  names,  the  whole  matter 
should  be  thoroughly  wrought  up,  else  endless  synonymy — the 
curse  of  systematic  Natural  History— creates  endless  confusion. 
We  hope  that  this  paper  will  incite  (and  it  will  certainly  assist) 
local  students  to  an  examination  of  these  beds,  and  that  before  long 
we  may  see — not  a  new  edition — but  a  new  work,  in  which  Mr. 
llaswell  will  go  more  thoroughly  and  systematically  into  these  very 
interesting  fossil -remains.  He  has  already  obtained  several  new 
species ;  and  from  the  materials  collected,  he  considers  the  strata  to 
be  the  representatives  of  the  Ludlow  and  Wenlock  deposits. 


Y. — Strata  Identified  bt  Obqakic  Rexains. 

The  Quarterly  Journal  of  Science  (No.  VIIL)  for  October 
contains,  in  addition  to  the  usual  Chronicles  of  Greology  and  Palaeon- 
tology, an  interesting  article  by  Mr.  Henry  M.  Jenkins,  Assistant 
Secretary  to  the  Geological  Society  of  London,  on  *  Strata  Iden- 
tified by  Organic  Remains.' 

<  *<  Strata  Identified  by  Organized  Fossils,"  was  the  title  of  a  well- 
known  work  by  William  Smith  (in  1817),  in  which  he  illustrated 
his  discovery  that  the  numerous  formations  constituting  the  crust 
of  the  earth  could  be  distinguishpd  and  identified  by  means  of  their 
embedded  fossiU/ 

This  grand  generalization  of  the  'Father  of  English  Geology' 
inaugurated  the  dawn  of  a  new  era  in  our  science,  and  has  neces- 
sitated the  establishment  of  the  sister  science.  Palaeontology. 

Mr.  Jenkins  relates  the  progress,  step  by  step,  of  geological  inves- 
tigation, and  tells  how  Edward  Forbes,  in  1846  (29  years  after  the 
publication  of  William  Smitli's  celebrated  work),  announced  that 
identity  of  fossils  in  strata  geographically  far  apart,  must  lead  to 
the  inference  that  the  beds  were  of  different^  not,  as  hitherto  main- 
tained, of  the  same  age.  But  it  appears  this  new  doctrine  did  not 
produce  any  permanent  effect,  and  another  period  (16  years)  is 
passed,  when  Professor  Huxley,  in  his  Anniversary  Address  to  the 
Geological  Society,  again  brings  this  heterodox  notion  before  its 
members,  since  which  time,  several  of  our  younger  Palaeontolo- 
gists, including  the  author  of  the  paper,  have  given  the  idea  its  due 
weight  in  endeavouring  to  correlate  distant  deposits. 

'  The  views  of  Geologists  on  this  question  must  depend  more  or 
less  on  their  belief  in  the  origin  of  species  by  descent  with  modi- 
fication, and  from  single  specific  centres.' 

Mr.  Jenkins  proceeds  with  his  case,  stating,  we  think,  fairly,  the 
arguments  pro  and  co;i,  the  doctrine  of  the  migration   and   mu- 
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tation  of  species  in  time  aud  space,  and  illustrates  his  article  with 
a  plate  of  various  species  of  Trigomia^  Oliva^  Voiuttt^  J^buma^ 
Argonauia^  &c.,  which  he  cites  as  evideuce  of  the  migration  of 
species  in  an  Elasterly  and  South-easterly  direction  that  may  pro- 
bably have  been  going  on,  with  intervals  of  recurrent  variations, 
since  the  commencement  of  the  Secondary  epoch. 

The  author  believes,  ^  that  as  the  distance  between  the  forma- 
tions  becomes  greater,  so  does,  ceteris  paribus^  the  diflference  in  age 
increase.  In  other  words.  Geographical  Space  aud  Geological 
Time  have  the  same  sort  of  correlation  as  Electricity  and  Mag- 
netism ;  with  apparently  contemporaneous  strata,  a  certain  di^tanco 
means  a  certain  lapse  of  time,  and  as  one  varies  so  does  the  other.' 
Dr.  P.  Martin  Duncan  and  Mr.  Harry  Seeley  are  cited  as  Geolo{j[i«ts 
holding  these  advanced  views ;  and  we  may  add  Mr.  £.  C.  II.  Dav,  of 
Charmouth,  had  prepared  an  able  paper  upon  this  subject,  which 
was  cut  short  in  its  reading  and  too  briefly  noticed,  before  the 
British  Association  this  year  at  Birmingham. 

We  have  seldom  read  a  paper  with  tlie  greater  part  of  which  we 
more  cordially  agree,  and  the  subject  of  which  we  think  is  rooro 
deserving  the  attention  alike  of  Geologists  and  Palicontologists. 


VL — ^Mus^B  Tktler.  Catalogue  Syst^matiqub  de  la  Collec- 
tion Paleontoloqique  par  T.  C.  Winkler,  Haarlem,  1863 — 05. 

nnHE  Teyler  Museum  at  Haarlem  is  a  well-known  institution,  and, 
-*-  besides  other  interesting  objects  of  study,  contains  a  remark- 
able and  valuable  collection  of  fossils.  Among  the  latter  may  be 
found  numerous  examples  of  the  genus  Ichthyosaurus  descrilied  by 
M.  Bronn  ;  many  species  of  Pierodactyle  noticed  aud  studied  by 
M.  Herman  von  Meyer  ;  a  fine  head  and  other  bones  of  the  Mosu" 
sauruSp  and  also  of  a  turtle,  both  from  the  Cretaceous  strata  of  Mues- 
tricht,  as  well  as  the  great  fossil  salamander  long  ago  described 
as  the  Homo  diluvii  tesUs  by  Scheuchzer ;  besides  there  are  some 
species  of  fossil  fish  described  by  Dr.  Winkler  in  the  ''  Memoirs 
of  the  Scientific  Society  of  Haarlem.  *' 

The  general  collection  of  fossils,  which  consists  of  about  12,000 
specimens,  was  for  some  time  nnarranged,  the  geological  position  and 
locality  of  many  of  them  being  unknown.  During  the  last  few 
years,  however,  owing  to  the  zeal  and  industry  of  Dr.  T.  C.  Winkler, 
this  valuable  accumulation  of  fossil  forms  belonging  to  the  dif* 
ferent  geological  periods,  has  bc^en  more  systematically  arranged, 
and  the  present  catalogue  is  the  result.  It  is  published  in  three 
parts,  forming  an  octavo  work  of  380  i>ages,  well  and  carefully 
printed,  aud  including  the  determination  of  the  fossil  species  in  the 
collection  of  the  Paleozoic  and  Mesozoic  periods.  The  author  lias 
availed  himself  of  the  recent  works  on  Palaeontology,  and  in  a  great 
number  of  instances  has  added  synonyms  to  the  species  indicated. 
The  catalogues  of  the  two  periods  are  systematically  arranged. 

After  noticing  the  plant-remains,  the  fossil  animals  are  catah/gue^l 
zoologicaUy,  commencing  with  the  lower  forms  of  InverUUrala  and 
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terminating  with  the  Vertebraia.  Although  conversant  with  modem 
works,  the  author  in  some  instances  retains  a  certain  nomenclatare 
not  quite  in  accordance  with  the  present  opinions  ;  it  may,  however, 
express  his  view  of  the  subject.  Thus  he  retains  Unio  for  the  Palaso- 
soic  genus  now  called  Anthraeotia^  and  places  Belleropkon  under  the 
Pcctinibranchiate  family  Fiuurellidm  ;  retains  AmmonUet  for  species 
of  Goniatite,  and  classes  Htjppurites^  BadioUies  and  allied  genera, 
UDder  the  RudUtety  or  irregular  Brachiopods,  notwithstanding  the 
valuable  memoir  by  the  late  Dr.  S.  P.  Woodward  *  on  these  forms, 
in  which  he  clearly  indicated  their  affinity  to  Chama^  and  classed 
some  with  that  genus,  as  Diceras  and  ReguiemOj  whilst  on  other 
forms  he  constituted  the  family  of  RippuritidiB  as  Radiolitety  Hip" 
puriteSf  Caprinelia,  Caprina,  and  Caprotina, 

In  the  Trilobites  Dr.  Winkler  has  retained  genera  of  Hawle  and 
Corda  as  CriihitUy  Staurogonus^  AeanfhogrammOf  Tetracnemis,  &c., 
which  M.  Barrande  has  since  shown  to  be  only  different  stages  of 
growth  of  the  curious  genus  Sao — a  form  which  has  been  favoured 
with  about  ten  generic  and  more  than  twenty  specific  names*  How- 
ever, the  catalogue  is  a  useful  synopsis  of  the  contents  of  the  fossil 
collection  of  the  Haarlem  Museum. 


Geological  Society  op  London. — ^Nov.  8,  1865. — W.  J. 
Hamilton,  Esq.,  President,  in  the  Chair.  The  following  communica- 
tions were  read: — 1.  *  On  the  Submarine  Forest-beds  in  Porlock 
Bay.'     By  R.  A.  C.  Godwin-Austen,  Esq.,  F.B.S.,  For.  Sec.  G.  S. 

The  submerged  forest  of  Porlock  Bay  has  been  briefly  noticed  by 
Sir.  H.  De  la  Beche,  but  has  not  been  sufficiently  described,  inasmuch 
as  it  illustrates  more  clearly  than  the  larger  forests  of  Bridgwater 
Level  or  Swansea  Bay  the  nature  and  order  of  the  oscillations  of 
small  amount  which  have  taken  place  at  times  shortly  antecedent  to 
the  present,  and  which  were  classified  by  the  author  in  this  paper  as 
follows : — (1)  The  formation  of  au  angular  detritus  and  its  accumu- 
lation at  lower  levels  -,  at  this  period  the  land  was  at  its  highest 
relative  elevation.  (2)  Forest-growths  established  on  the  detrital 
beds  just  mentioned  ;  the  stumps  of  those  forest-trees,  some  of  which 
are  of  large  size  and  great  age,  at  present  constitute  the  Submerged 
Forest.  (3)  Accumulation  of  freshwater  mud  (resulting  probably 
from  a  depression  of  the  land),  by  which  the  trees  were  killed. 
(4)  Surface  of  water-plant  growths  on  the  mud-deposit,  or  nearly 
dry  surface,  on  which  the  trees  fell.  (5)  Area  depressed  below  the 
sea-level,  and  sea-mud  with  Scrobiculari€B  deposited.  (6)  Conver- 
sions of  the  surface  into  meadow-land  at  the  level  of  the  highest 
springs  of  the  present  day  caused  by  re-elevation.  (7)  Shingle, 
heaped  up  on  the  meadow-land,  and  showing  that  the  most  recent 
change  has  been  one  of  slight  depression. 

This  succession  of  changes  corresponds  with  that  of  numerous 

*  Quart.  Joum.  Geol.  Soc.,  London :  voL  xi.  pp.  40—61. 
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other  localities  in  the  West  of  England,  and,  as  Mr.  Godwin-Austen 
considered  the  angular  detritus  (1)  to  be  the  result  of  subaerial 
weathering,  which  took  place  over  thb  area  approximately  contem- 
poraneously with  the  deposition  of  the  Boulder-formation  in  more 
northern  districts,  this  Porlock  sabmerged  forest  seems  to  fix  a  rela- 
tive date  for  the  rest,  namely,  as  being  subsequent  to  the  Glacial 
Periodi  By  this  means,  also,  a  relative  date  is  afrived  at  for  many 
of  the  raised  beaches  in  the  West  of  England,  as  of  that  near  Baggy 
Point,  where  the  old  sea-bed,  at  an  elevation  of  60  feet,  is  covered 
by  an  enormous  accumulation  of  angular  debris  ;  these  raised  beaches 
may  therefore  correspond  in  time  to  certain  marine  deposits,  which, 
in  Norfolk  and  Suffolk,  next  underlie  the  great  *  Boulder  forma- 
tion.' 

2.  <  On  the  Marine  Origin  of  the  "<  Parallel  Beads**  of  Glen  Boy.' 
By  the  Rev.  B.  Boog  Watson,  B.A^  F.G.S. 

After  a  brief  description  of  these  well-known  *  Roads,'  the  author 
gave  an  analysis  of  the  two  principal  theories  that  have  been  started 
to  account  for  their  formation,  namely,  the  Ice-dam  theory  and  the 
Marine  theory.  With  regard  to  the  firdt  theory,  Mr.  Boog  Watson 
stated  his  opinion  tliat  although  it  has  some  strong  points,  especially 
in  respect  of  the  coincidence  between  the  levels  of  the  '  Cols'  at 
the  glen -heads  and  those  of  the  *  Roads,'  yet  on  the  other  hand 
it  is  weak,  inasmuch  as  the  cause  assigned  is  extremely  local  in  its 
action,  while  the  phenomena  to  be  explained  are  very  general  and 
have  a  wide  range, — terraces  similar  to  those  of  Glen  Roy  occurring 
in  Scandinavia  and  elsewhere.  In  the  author's  opinion,  also,  the 
ice-dam  is  impossible,  and  would  be  inefficient  if  possible ;  it  would 
not  be  water-tight,  and  there  is  no  place  for  it  in  the  history  of  the 
Post-pliocene  changes  in  Scotland.  But  he  remarked  that  objec- 
tions like  these  cannot  be  urged  against  the  Marine  theory,  as  the 
sea  has  been  on  the  spot,  and  is  able  to  perform  the  work  required 
of  it.  At  the  same  time  the  author  admitted  that  the  Marino 
theory  is  not  free  from  difficulties,  the  chief  l^eing  the  perfection  and 
ho^zontality  of  the  *  Roads,'  and  their  barrenness  in  marine  organ- 
isms ;  and  he  concluded  by  suggesting  some  explanations  of  these 
apparent  anomalies. 

The  following  specimens  were  exhibited  : — Specimens  from  Por- 
lock Bay ;  exhibited  by  R.  A.  C.  God  win- Austen,  Esq.,  F.K.S., 
For.  Sec.  G.S.  A  miscellaneous  collection  of  recent  ffhells  and  fosHil 
remains;  presented  by  Sir  K.  I.  Murchison,  K.C.B.,  F.R.S.,  F.G.S. 
New  Cornish  Minerals  ;  exhibited  by  Bernard  XL  Woodward,  Esq. 
Specimens  of  various  Minerals  ;  exhibited  by  G.  E.  Roberts,  Esq., 
F.G.S.  New  Corals  from  Malta;  exhibited  by  Dr.  P.  Martin 
Duncan,  Sec.  G.S.  The  new  edition  of  the  Greenough  Geological 
Map  was  exhibited  in  the  Meeting«room. 

Akktvebsart  op  the  Norwich  Geological  Societt. — On  Tues- 
day evening,  the  second  anniversary  of  the  Norwich  Geological  So- 
ciety was  held  at  the  Maid's  Head  Hotel.  It  had  been  intended  to 
have  formed  an  excursion  to  Bramerton,  for  the  purpose  of  studying 
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the  Upper  Crng,  bat  the  nnfavoarable  state  of  the  day  preyented  it 
After  tea,  the  Rev.  John  Gunn,  President  of  the  Societj,  occupied 
the  chair,  and,  in  his  address,  reviewed  the  work  of  the  past  session. 
It  was  not  until  he  had  prepared  his  notes  of  what  had  been  done  at 
the  meetings  in  the  shape  of  written  papers,  &c.,  that  he  was  aware 
of  the  amount  of  real  work  which  had  been  accomplished.  He  then 
proceeded  to  notice  the  fossil  remains  which  had  been  discovered,  or 
examined.  Among  these  were  the  fresh-water  shells  at  Thorpe,  the 
discovery  of  shells  in  the  middle  drift  at  Saxlingham,  various  bones 
of  deer  from  the  Forest-bed,  the  tooth  of  a  Mastodon  at  Horstead, 
&c.  He  then  proceeded  to  notice  the  strata  in  which  these  organic 
remains  were  found.  The  interesting  discovery  by  the  Secretary 
of  the  singular  contortions  in  the  Whitlingham  chalk  (an  account 
of  which  appeared  in  the  Geological  Magazine  for  July  last, 
page  324),  was  also  mentioned.  Mr.  Gunn  alluded,  in  feeling 
terms,  to  the  loss  of  the  late  Dr.  Woodward,*  one  of  the  members  of 
the  Society,  and  whose  services  were  ever  at  the  disposal  of  the 
members.  Several  papers  were  then  read,  the  principal  being  one 
bv  Mr.  Harmer,  on  the  inland  development  of  the  drift  beds  near 
Cromer.  The  author  followed  the  views  of  Mr.  Searles  Wood  very 
closc4y,  and  ably  defended  tliem  in  the  discussion  which  ensued. 
These  views  relate  to  the  classification  of  the  drift  beds  in  the  East- 
tern  Counties.  A  very  lively  discussion  ensued,  during  which  Mr. 
Gunn  gave  a  clear  and  succinct  account  of  the  manner  in  which  the 
strata  followed  each  other,  and  showed  how  they  had  been  deposited. 
It  was  then  proposed  by  Mr.  Fitch,  and  seconded  by  Mr.  King,  that 
the  Rev.  John  Gunn  be  re  elected  President  of  the  Society.  This 
proposition  was  carried  unanimously.  The  remaining  officers  of  the 
Society  were  also  re-elected,  and  the  company  then  separated. — 
Norwich  Mercury ^  Oct.  28th,  1865. 
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SECTION  C. 

I.— ExPIJkNATION    OF   A    MaP    OP   TUB    FaUI.TS    IN    TITE   GOLD-DISTBICT    OF 

DOUJKLLY.       By  J.  W.  SAI.TEK,  F.G.S. 

nnilE  district  examined  includes  roughly  the  course  of  the  Mawd- 
-^  dacli  River,  as  it  flows  from  the  twin  waterfalls  of  Pistyll  Cain, 
and  the  Mawddach  Fall,  and  so  down  to  the  Barmouth  estuarj. 
This  river  runs  chiefly  through  the  softer  lower  division  of  the  Lin- 
g'jla  Flags,  leaving  a  broad  belt  of  the  rocks  north-west  of  Dolgelly ; 
but  almost  obliterating  and  carrying  them  away  along  the  lower 
reaches  of  the  river.  It  is  in  this  belt  of  rocks  that  the  gold  is  won  ; 
and  to  all  appearance  the  veins  of  that  metal  are  only  prolific  along 


♦  See  Obituary,  Geological  Magazixe,  August  Number,  p.  383. 
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the  Hoe  of  jnDrtaos  cif  iLe  Lower  Cambrian,  or  Harlech  Grits,  and 
the  black  elates  vlucfa  form  the  mass  of  the  '  Lower  Lingula  Flags,' 
Some  major  lines  had  l«efn  laid  down  in  the  moon  tain  country  to 
the  east  azkd  sooth,  and  Tery  aeenratelj ;  bat  the  faoUs  along  which 
the  prerioaB  meuU  were  won,  and  those  which  onder  the  term  of 
elides  and  cr(«s-eonrBes  intcrmpted  their  wch^l,  were  still  for  the 
most  part  to  be  pnt  in. 

Having  laid  down  all  the  faolts  he  ooold  trace,  the  author  found 
that  they  became  STsteflnauc  upon  the  map  ;  and  he  was  at  length 
enabled  to  predict  their  occurrence  bj  the  contour  of  the  ground,  and 
to  Terifj  them  bj  natural  sections,  with  which  the  coimtrj  abounds. 
The  author  trarersed  a  good  deal  of  the  ground  from  the  Clogan 
mines  on  the  west  to  Cefin  Coch  and  Cwmheisian  on  the  north-east ; 
bat  finding  that  the  faults  were  very  numerous  and  complicated,  he 
soon  determined  to  contract  the  area  of  close  observation  to  that  in 
which  his  employer  was  most  interested  ;  and  while  he  has  maps  of 
the  &alt  lines  observed  all  along  the  bc.nndary,  those  only  of  Tyd- 
dyngwladis,  Cwmheisian,  and  Gwynfynydd  are  laid  down  in  detaiL 

He  had  no  map  to  begin  with  eicept  the  Ordnance  one-ineb,  and 
had  to  enlarge  the  Survey  map  four  times  its  siie  during  the  course 
of  his  work.    It  is  not  even  yet  on  a  large  enough  scale. 

The  first  thing  was  to  oorreet  the  boundary  line  between  the 
Cambrian  and  the  Lingula  Flags ;  and  this  could  only  be  done  by 
ascertaining  the  succession  of  the  beds  of  the  latter. 

By  this  means  it  was  found  that  the  tendency  of  the  main  lines 
of  fault — those  which  follow  more  or  less  accurately  the  trend  or 
strike  of  the  beds — was  to  repeat  the  series  of  beds ;  therefore  there 
must  have  been  upheaval  and  collapse  of  the  Lower  Cambrian  nu« 
cleus.  These  great  faults  are  joined  by  oblique  and  cross  faults  of 
no  great  regularity,  but  no  doubt  reducible  to  system. 

Another  set  of  faults  of  less  dimensions,  along  the  original 
strike  of  the  country,  and  probably  due  to  strain  produced  during  that 
upheavaL 

Along  some  of  these  faults  and  a  third  set  at  oblique  angles 
(N£.  and  SW.)  to  them,  the  principal  gold  veins  occur ;  while  in 
one,  which  from  its  greater  throw  of  the  beds  has  probably  bivn  a 
second  time  faulted,  a  considerable  vein  of  lead  is  found.  T..oy  cer- 
tainly cut  off  and  shift  the  east  and  west  veins. 

These  are  crossed  by  a  series  of  NW.  and  SE.  faults  which  in 
the  Tyddyngwladis  and  Cwmheisian  district  and  DoUVwynog  iiiinoH 
run  parallel,  and  contain  both  gold  and  silver-load. 

And  lastly,  the  whole  are  traversed  by  an  important  sot  <if 
faults  which  shift  all  the  others  ;  atid  nro  undoubtedly  tlio  In^t, 
namely,  true  N.  and  8.  faults,  which  run  through  the  wholo  con u try 
—  far  away  into  the  hills  of  Diphwys,  and  in  fact  as  far  as  I  waHablo 
to  examine. 

They  give  the  features  to  the  grouml — sterp  ('liffH,  river  eoiirnon, 
ledges,  ravines,  bluffs ;  all  are  dcflniMi  by  them)  mastrr  faultn,  which 
though  seldom  of  any  very  groat  amount  in  Ihn  a(*tual  mining  rogion 
eastward,  become  great<T  to  the  westward,  and   are,    I   PUntNioti 
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of  general  import  throughout  the  whole  of  Wales,  if  not  much 
further. 

In  fact,  this  N.  and  S.  set  of  faults,  which  no  one  seems  yet  to  have 
noticed,  is  of  chief  importance  in  the  whole  of  this  mining  district, 
cutting  off  the  veins  bj  repeated  notches  and  slips,  and  in  some  cases 
dislocating  them  widely — e.  g.  Gwynfynydd.  As  soon  as  the  ex- 
istence and  symmetry  of  these  four  lines  of  fault  had  been  made  out, 
the  author*s  task  became  easy  ;  the  outlines  of  the  country,  at  first 
so  puzzling,  leading  one  to  them  (on  the  rocky  and  uncovered  hill 
sides)  with  great  precision. 

The  North  and  South  faults  certainly  bear  copper,  and  have 
been  worked  at  Dolfrwynog  for  that  purpose,  and  also  on  the  Bryniaii 
Glo,  further  west  on  the  Trawsfynydd  Road. 

The  NW.  and  SB.  faults  were  only  traced  in  the  narrow  dis- 
trict above  described.  They  are  known  to  bear  silver-lead,  and  gold 
in  small  quantities ;  and  are  next  in  point  of  age. 

Then  come  the  great  strike-faults  with  their  numerous  paral- 
lel smaller  faults,  and  cross-notches  where  they  intersect  the  previous 
faults.     These  are  not  yet  worked  for  metals. 

The  N£.  and  £.  faults  preceded  these,  and  to  all  appearance 
the  true  E.  and  W.  ones  were  earliest  of  all.  These  two  are  indeed 
the  prolific  veins  for  gold,  and  they  have  direct  reference  to  the 
original  elevation  and  ridging  of  the  country.  As  they  received 
their  infilling  of  metalliferous  deposits  before  the  three  subsequent, 
or  at  all  events  two  of  the  subsequent  systems  of  faults  occurred,  and 
are  certainly  the  oldest  set  of  fissures  in  the  district,  it  is  fair  to  infer 
that  gold  is  one  of  the  oldest  minerals  in  Wales. 

It  is,  of  course,  for  the  mining  proprietors  of  the  district  to  ascer- 
tain accurately  what  metals  occur  in  each  of  these  systems  of  veins, 
and  by  much  further  and  closer  search  to  carry  out,  complete,  and 
correct  the  outline.  The  subject  is  of  economic  importance.  It  is 
well  known  that  in  Cornwall  the  mines  of  tin  and  copper  run  east 
and  west  in  accordance  with  the  strike  of  the  rocks,  while  the  lead 
veins  cross  these  and  run  more  in  a  N.  and  S.  direction  ;  and,  again, 
that  the  tin  veins  are  repeatedly  crossed  and  shifted  by  copper  lodes 
of  a  subsequent  date ;  while  both  series  have  been  again  and  again 
shifted  by  subsequent  faults — as  many  as  eight  distinct  systems  of 
faults  having  been  found  in  Cornwall  and  also  in  Germany,  accord- 
ing to  Sir  Charles  LyclFs  latest  account  in  his  manual. 

I  have  as  yet  only  been  able  to  make  out  four  or  five  in  the  district 
in  question,  of  which  uudoubteely  the  north  and  south  lines  are  the 
newest. 

That  the  relative  ages  of  the  various  infillings  of  the  metals  may 
be  ascertained  by  such  research  there  is  little  doubt.  But  it  must 
alwajs  be  remembered  that  if  lodes  be  faults,  as  they  are,  the  second 
movement  will  often  open  the  joints  of  the  first,  as  along  lines  of 
greatest  weakness  ;  and  hence  there  will  be  a  mixture  of  metals  in 
the  older  lodes  which  we  need  not  expect  in  the  nower.  According- 
ly, in  the  Dolgelly  gold-lodes  we  find  a  mixture  of  Gold,  Blende, 
Silver-leady  Iron,  Arsenic,  Copper,  Sulphur,  &c.  And  where  cross- 
courses  intersect  the  lodes,  we  m«.^  ^x^^^t  iKe  more  recent  metal  to 
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he  abundanty  from  the  greater  room,  and  also  an  interchange  from 
subsequent  redistribution. 

I  do  not  enter  upon  the  great  question  of  synchronism  in  parallol 
lines  of  disturbance  suggested  by  Elie  de  Beaumont  The  proba- 
bility  of  its  truth  is  too  evident ;  but  I  call  particular  attention  to 
the  great  N.  and  &  lines  of  fissure^  which  I  am  conTiuced  have  ro» 
ference  to  a  much  larger  area  than  Wales. 


n. — ^Noias  OK  THB  PoffiT-Fuocim  D1PO8IT8  OF  Canada.   By  X  W.  Pawsok, 

LL.D.,  F.R.a.  F.OA 

PART  I. — On  the  Bblatiyb  Aobs  and  Modi  of  Forvation 
OS   THS   SEVERAL  MEMBERS  OF  THE  POST-PLIQORKS   SKRIKA.— 

The  marine  Post-pliocene  deposits  of  Lower  Canada  are,  in  descend- 
ing  order : — 

1.  The  superficial  sands  and  gravels,  called  by  the  author  the 
*  Saxicava-sand.' 

2.  The  underlying  clay,  named  the  '  Leda-clay/  othorwiflo  known 
as  the  Champlain-claj. 

a.  The  Boulder-claj. 

These  beds  extend  over  a  very  large  area,  and  rise  to  the  height 
of  500  feet  in  the  valley  of  the  St.  Lawrence.  The  author  gives 
short  descriptions  of  each  of  them.  The  Saxicava-sand  is  a  nhallow- 
water  deposit,  presenting  the  appearance  of  a  succession  of  lK*ach(>n 
and  terraces;  it  has  been  much  modified  by  marine  and  gub-aiiriiil 
denudation.  The  Leda-claj  is  principally  composed  of  matitrial  do- 
rived  from  the  waste  of  the  gray  and  red  shales  of  the  *  QiH^b(*c 
Group;*  its  characteristic  fossil  is Leda  truncata,  an  Arctic  hIicU  not 
now  inhabiting  the  Gulf  of  St.  Lawrence.  The  Bouldor-cluy  ih 
associated  with  these  deposits  throughout  their  whole  ext<;nt,  ancl 
Dr.  Dawson  believes  that  it  is  not  a  continuous  stratum  occupying  a 
special  place  in  the  Post-pliocene  formation,  but  that  it  is  entin^ly 
a  marine  deposit,  indicating  the  local  action  of  floating  ice,  an<l  that 
its  accumulation  has  been  proceeding  throughout  the  whole  cif  the 
period  of  the  Leda-clay  and  Saxicava-sand  down  to  the  pn^Hcnt 
time. 

Dr.  Dawson  gives  examples  of  what  he  considers  to  be  boiihloi* 
deposits  of  different  ages  in  Canada,  which  he  classifies  as  fol- 
lows:— 

1.  Boulder-drift  anterior  to  the  Deposit  of  the  Leda'clay, — This 
contains  fragments  of  Silurian  and  Laurentian  rocks,  and  iKfuhhrrn 
often  scratched  and  polished,  and  passes  upwards  into  the  Loda-clay 
at  MontreaL 

2.  Boulder-drift  coeval  with  the  />c/a-c/ay. -— The  Lr*da-clay, 
usually  very  fine  and  regularly  stratified,  occasionally  contains  lar^^e 
boulders  presenting  the  appearance  of  having  been  dropjH?d  in, 
while  it  was  accumulating,  by  melting  ice,  and  subsf^iucntly  huried. 

3.  Boulder-drift  of  the  Period  of  the  Saxicava-sand. — Though 
the  Saxicava-sand  is  a  littoral  bed,  and  was  formed  in  much  Hhal- 
lower  water  than  the  preceding,  yet  it  contains  many  bouldrrs  pro- 
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bablj  derived  from  fields  of  ice  grounded  in  the  shallows,  and 
there  depositing  their  rocky  burden. 

4.  Recent  Boulder-drift, — The  driftage  of  the  boulders  in  the 
Gulf  of  St.  Lawrence  was  next  noticed,  and  the  author  states  that 
it  would  only  require  a  subsidence  which  would  bring  these  boulders 
under  the  influence  of  muddy  deposits  to  form  a  sort  of  Boulder- 
clay. 

6.  Supposed  Drift  hy  Glaciers, — With  regard  to  the  striations  on 
the  shore  of  Lake  Huron,  &c.,  and  in  Labrador,  referred  to  the 
action  of  land-ice  by  Sir  W.  Logan  and  Professor  Hind,  Dr.  Dawson 
admits  that  the  mean  temperature  of  Canada  may  have  been  so 
reduced  by  the  diminution  of  land  surface  and  the  influx  of  cold 
currents  loaded  with  ice,  to  permit  the  existence  of  glaciers  in  some 
of  the  hilly  regions ;  but  he  rejects  the  theory  that  Canada  was  at 
any  time  covered  with  a  general  or  universal  glacier  as  physically 
impossible,  and  assigns  his  reasons  in  a  quotation  from  a  previous 
paper,  to  the  eflect  that  most  of  the  striations  are  due  to  icebergs, 
and  that  many  of  the  so-called  moraines  are  probably  shingle  beaches, 
and  old  coast  lines  loaded  with  boulders. 

Part  11,  On  Modern  Icebergs. — This  is  an  account  of  obser- 
vations recently  made  on  the  icebergs  in  the  Strait  of  Belle  Isle. 
Between  Newfoundland  and  Labrador,  a  branch  of  the  Arctic 
current  enters  the  strait  at  the  north,  bringing  about  one-fifth  of 
the  bergs  that  are  drifted  down  the  Labrador  coast ;  as  many  as  496 
bergs  have  been  counted  in  the  strait  at  one  time,  many  60  feet 
in  height,  some  more  than  200  feet.  The  bottom  of  the  strait  con- 
sists of  rocks  and  stones  in  most  parts ;  and  as  the  majority  of  the 
bergs  had  grounded,  it  is  evident  that  the  abrading  power  exercised 
by  them  was  enormous,  far  greater  than  that  of  any  glacier  in  a 
single  year.  Other  icebergs,  400  feet  high  and  half  a  mile  long, 
have  grounded  off  the  strait,  which,  urged  on  by  the  current,  and 
swaying  to  and  fro,  would  constitute  abrading  agents  unequalled  in 
power.  One  berg  noticed  by  Dr.  Dawson  had  been  overturned,  and 
displayed  what  had  been  its  working  surface  flattened  and  scored. 
The  author  infers  that  no  other  agency  than  icebergs,  reinforced  by 
glaciers  descending  from  the  higher  lands  of  Labrador,  need  be 
invoked  to  produce  all  the  glacial  effects  observed  in  the  Valley  of 
the  St.  Lawrence,  and  that  these  observed  phenomena  correspond 
much  better  than  that  of  a  mantle  of  glacier,  the  possibility  of 
which,  on  physical  grounds,  is  more  than  doubtful. 

Part  IlL  On  the  Post-pliocene  Plants. — In  this  paper.  Dr. 
Dawson  describes  the  species  of  plants  found  in  the  Post-pliocene 
deposits,  and  shows  what  light  they  throw  on  the  climate  and  geo- 
graphical conditions  of  the  period.  They  were  principally  obtained 
from  nodules  in  the  Leda-clay,  associated  with  Leda  truncata^  and 
seem  to  have  been  washed  down  from  the  land  into  deep  water. 
They  indicate  a  summer  colder  than  the  present,  to  an  extent  equal 
to  about  5°  of  latitude,  which  concurs  with  the  other  evidence  the 
author  has  obtained,  that  the  refrigeration  of  Canada  in  the  Post- 
plioceue  period  consisted  in  a  diminution  of  the  summer  heat,  and 


%A9  of  no  greater  ftmoant  than  that  attribn table  to  tho  ()opro$sfovi 
of  tiie  laady  and  the  difibrent  distribution  of  the  ic^^-bearing 
current. 


HL-^TsB  Paa-CAHBBiikK  Bocks  of  Crktrai.  Esmuook.    Bv  Havtft  B.  Bi'»y\ 

MJ)..  F.G.S. 

XN  Hiis  eommanieation  the  author  diseuMied  the  age  of  the  n>eta> 
-*•  morphic  rocks  which  form  the  narrow  ridge  of  the  Malvern**  as 
also  those  smaller  protmsions  which  pierce  the  Cambrian  rocks  an«l 
Keaper  marl  of  Cham  wood  Forest  In  their  profoandly  altered 
aspect,  in  the  similarity  of  their  felspar,  in  the  prevalence  of  horn- 
blende as  one  of  their  ingredients,  and  in  their  general  deficiency  in 
free  silica,  the  metamorphic  rocks  in  both  these  localities,  thongh 
separated  by  a  distance  of  60  miles,  have  nevertheless  a  character  in 
eommon.  In  both,  the  dominant  trend  of  the  beds  is  from  SK.  and 
NW.  to  £.  and  W.,  and  the  foliation  of  the  rock,  where  not  obscured 
or  obliterated,  corresponds  with  the  plane  of  the  bedding.  In  the 
Chamwood  Forest  district,  more  especially,  the  rock  is  masMve  and 
even  the  bedding  often  efikced.  In  the  great  quarries  of  Mount 
Sorrel  the  rock  is  entirely  granite,  traversed  by  trap  dyke^,  and  re- 
markable inasmuch  as  it  contains  masses,  vaiying  in  sise  firom  a 
walnut  upwards,  of  finer  grained  and  otherwise  dissimilar  rock.  In 
evidence  of  the  great  antiquity  of  these  rocks,  it  was  shown  that  their 
metamorphism  and  uplifting  into  highly-inclined  positions,  and  their 
subsequent  invasion  by  augitic  trap  dykes,  were  all  events  which  had 
happened  previous  to  the  deposition  of  the  oldest  overlying  deposits. 
In  the  Chamwood  Forest  area  these  latter  were  stated  to  bo  of  liowor 
Cambrian  age,  about  which  the  author  had  no  doubt,  and  they  are 
laid  down  as  snch  in  all  our  geological  maps ;  and  admitting  thitii, 
there  can  be  no  question  respecting  the  prior  age  of  the  meta- 
morphic rocks,  vertical  beds  of  which  appear  beneath  the  Cambrian 
strata,  which  rest  upon  them  unconformably.  In  the  Malvern  dU- 
trict  the  oldest  overlying  rocks  were  referred  to  the  age  of  the  Mir] din 
Lingula  flags,  which  rest  unconformably  on  the  gncissic  rocks  of  the 
hills;  and  in  the  shallow-water  conditions  under  which  their  lowest 
beds  were  accumulated,  and  in  the  successive  overlap  of  the  succeed- 
ing ones,  we  learn  that  the  metamorphic  rocks  formed  high  land  in 
the  Cambrian  sea,  and  that  an  interval  of  unrepresented  time  pre- 
ceded the  deposition  of  the  Malvern  Lingula  flags.  It  thus  ajipf^nrs 
that  the  metamorphic  rocks  of  the  Malvern  district  formed  part  of  a 
slowly-snbsiding  area  of  emerged  land  during  the  period  when  the 
Lower  Cambrian  rocks  of  Chamwood  Forest  and  the  Longmynds  were 
being  deposited ;  and  that  as  the  subsidence  went  on,  higher  beds  were 
brought  consecutively  into  direct  contact  with  the  metamorphic 
rocks,  nntil  finally,  at  the  close  of  the  Lingula  flag  period,  this  area 
may  have  been  nearly  or  entirely  sulimerged  and  covered  up.  As 
these  blanks  in  the  sequence  of  sedimentary  deposits  were  the  results 
of  the  reverse  of  that  change  of  level  whicn  save  rise  to  meta- 
morphism and  att^ided  the  aceamulaiion  of  seaiment.'f,  vi2«y  local 
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elevation  of  the  crust  of  the  earth,  and  emergence  of  the  area  from 
which  the  next  overlying  foimation  is  absent,  and  as  gapa  or 
blanks  belong  to  all  ages,  it  follows  that  there  must  always  have  been 
areas  of  dry  land  ;  and  as  the  mean  sea  level,  and  therefore  the  rela- 
tive proportions  of  dry  land  and  water,  probably  never  varied  very 
greatly,  there  must  have  been  emerged  land  in  Lower  Cambrian 
times  over  a  united  area  of  at  least  a  fifth  of  the  earth's  surface,  on 
which  no  deposition  was  taking  place,  causing  breaks  in  the  sequence 
of  formations  to  which  pre-Cambrian  rocks  formed  the  floors,  and 
from  which  were  derived  the  sediments  that  accumulated  in  the  Cam- 
brian sea. 

But  at  some  time  after  the  close  of  the  Lingula  flag  period,  and 
between  it  and  the  epoch  of  the  May-hill  sandstone,  the  Madvem 
area  was  again  elevated,  as  may  be  inferred  from  the  total  absence  of 
the  Llandeilo,  Caradoc,  and  Lower  Llandovery  rocks,  and  ^m  the 
tilted  position  of  the  Lingula  beds,  on  the  denuded  surfaces  of  which 
the  May-hill  sandstone  rests,  dipping  to  the  westward  at  a  lower 
angle  than  the  beds  which  underlie  it.  Again,  at  the  close  of  the 
Lower  Old  Red  Sandstone  period,  the  ridge  was  upraised,  as  seen  in 
the  absence  of  the  Middle  Old  Red  Sandstone  (Glyptolepis  beds  of 
Scotland)  from  the  adjacent  district,  and  in  the  attenuation  of  the 
Upper  Old  Red  (Devonian  beds),  the  Carboniferous  Limestone,  and 
Millstone  Grit  in  the  direction  of  the  Malverns.  And  lastly,  in  tlie 
unconformable  position  of  the  Coal-measures,  both  on  the  north  and 
south  of  the  range,  and  of  the  Permian  breccia  to  both  the  Coal- 
measures  and  overlying  Trias,  we  have  further  evidence  of  repeated 
oscillations  of  level. 

Similar  changes  of  level  afiected  the  Cambrian  area  of  Charnwood 
Forest.  The  Upper  Cambrian  and  the  whole  of  the  Silurian  and  Old 
Red  Sandstone  systems  are  entirely  absent.  It  was  dry  land  in  early 
Carboniferous  times,  as  pointed  out  by  Professor  Jukes.  It  was  sub- 
siding, however,  throughout  the  latter  part  of  that  epoch,  and  con- 
tinued to  do  80  until  the  close  of  the  era  of  the  Lower  Coal-measures. 
The  Upper  Coal-measures  are  not  known  to  occur  in  the  neighbour- 
hood with  certainty,  at  least  the  evidence  of  their  presence  is  not 
conclusive,  and  the  Permian  system  not  nearer  than  Ashby-de-la- 
Zouch,  where  some  *  meagre  traces*  are  supposed  to  exist  by  Mr. 
Hull,*  forming  marginal  outliers  of  the  formation.  Be  this  as  it 
may,  the  area  was  certainly  upraised,  and  was  probably  dry  land  in 
the  early  Triassic  sea,  as  shown  by  the  shallow- water  conditions 
which  prevailed  at  the  commencement  of  that  period,  and  by  the 
gradual  subsidence  of  the  area  which  followed,  during  which  the 
Keuper  marls  closed  over  it. 

The  author  denied  that  profound  metamorphism  of  rocks  over 
large  extents  of  surface  was  ever  solely  due  to  erupted  masses,  the 
eflect  of  which  upon  contiguous  rocks  was  extremely  limited,  but  con- 
sidered it  always  the  result  of  broad  depression  of  the  area  to  within 
the  influence  of  the  earth's  internal  heat.  The  intrusion  of  associated 
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Igneous  roeks  be  n^arded  as  •ometiines  contomporaneous  with  tho 
metamorphic  action,  haring  taken  place  into  fissures  and  cbasms  in 
the  cmst  while  depressed  and  still  in  a  heated  state«  as  shown  by  tho 
coanelj  crysudline  stmctnie  of  manj  of  these  rocks  at  their  line  of 
contact  with  those  among  which  thej  have  been  injected,  and  in 
auall  granitic  and  other  veins.  In  other  esses,  however,  their  pos- 
teriority in  age  was  clearlj  shown  by  the  opposite  of  these  conditions 


IV.— Chr  ▲  Hbab  of  Htbodus  Dslabbchil    Bt  R  C.  H.  Day,  F.G.S. 

A  HEAD  of  Hybodm*  Ddabeckei,  Charlesworth,  in  the  posses- 
-^^  sion  of  the  aothor,  has  upon  it  in  tiiu  four  of  the  cephalic 
spines  first  described,  firom  a  single  specimen  (and  with  tho  typo  of 
this  species  of  HybodusX  by  Charlesworth  in  1839.  Similar  spines 
were  subsequently  described  by  Agassis  as  tetth^  and  upon  these 
supposed  teeth  that  author  founded  a  new  genus  of  Hy  bodonts,  which 
he  named  *  Sphenonchus*  From  the  present  specimen  it  is  however 
clear,  that  these  so-called  teeth,  or  spines,  are  simply  dermal  scutes^ 
such  as  are  coounon  in  the  Ray  family,  but  not,  as  far  as  tho  author 
is  aware,  found  upon  any  recent  Shark.  These  scutes  aro  placed, 
two  on  each  side  of  the  head,  the  anterior  upon  the  post-orbital  pro- 
cesses, the  posterior  upon  the  post-auditory  processes,  or  hinder 
angles  of  the  skull.  The  suggestion  hazarded  by  Charlesworth,  and 
provisionally  supported  by  the  author  in  a  former  paper,  that  these 
developments  were  analogous  to  the  curious  apparatus  upon  tho 
head  of  the  males  of  Chimseroid  fishes,  therefore  foils  entirely  to  the 
ground,  and  we  have  indicated  to  us  instead  a  slight  but  interesting 
character  of  resemblance  to  a  distinct  family  of  Piagiostomous  fishes, 
the  RaHdiB.  But  the  composite  character  of  tliis  extinct  family  is 
shown  in  other  points,  as  the  author  infers  from  the  char  structure 
and  position  of  the  dorsal  spines,  <&c.,  that  the  Hybodouts  wore 
allied  to  the  Chim^Broids  as  well  as  to  the  Cesiracionti  and  tho  Squo' 
ioids^  and  that  therefore  the  fossil  group,  of  which  Hybodus  and 
Acrodus  may  be  taken  as  types,  was  intermediate  in  its  zoological 
position,  between  the  two  existing  orders  of  Plagiottomi  and  IIolo' 
cephalu  In  conclusion,  the  author  drew  attention  to  tho  coincidonco 
between  the  past  occurrence  of  Hybodus  in  tho  Jurassic  ago,  nn<l  tho 
occurrence  at  present  of  its  nearest  allies,  tho  genera  Cestracion 
and  CaliarhynchuSf  in,  and  almost  restricted  to,  those  Australasiau 
seas  in  which  are  preserved  to  us  so  many  traces  of  Mesozoic  lifu. 


v. — ^RXMABKS  OX  THE  DbIFT  IN  ▲  PART  OF  WaRWICKSRIKK,  AKI)  ON  TIIR  KviDKNL*!! 

OF  Glacial  Action  which  it  affords.  By  tho  Kov.  P.  I).  Kkodik,  M.A.,  1*\(KH. 

^H£  extent  and  character  of  the  low  level  drift  round  Warwi(;k 
-^  and  Leamington  and  along  the  valley  of  tho  Avon  wiui  Hritt 
described,  containing  in  places  the  usual  Mammalian  roniaiiiM,  but 
no  fiint  implements  had  yet  been  dot4!Ctod.  Of  older  dato,  belorif^ing 
to  tho  Glacial  period,  was  an  extc^UHivo  doponit  of  drift  occupying 
the  high  table  land  over  an  area  of  from  mIx  to  twelve  niilen,  M^Wf 
and  W.  of  Warwick*    Bounded  p<*bl)lifii  and  bouidorN  of  vartofllipPVK 
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and  diverse  mineral  composition  are  scattered  in  greater  or  leas 
abundance  over  the  whole  of  this  tract,  including  granite  (rarely)  and 
old  rocks.  Here  and  there  some  large  erratic  blocks  are  met  v^ith,  bat 
generally  the  pebbles  are  of  small  size,  consisting  mostly  of  sandstone 
and  quarts.  Largo  and  small  flints  but  little  abraded  are  nowhere 
absent  from  this  drifi;^  though  more  abundant  at  some  spots  than 
others.  Fossiliferous  rocks  are  very  rare,  but  at  one  place  pieces 
of  hard  Chiilk  (rounded  and  scratched  with  flints,)  Greensand,  Oolites, 
Lias,  Maguesian  and  Mountain  Limestones,  and  rounded  boulders  of 
older  formations,  were  indiscriminately  mingled  together.  Hence 
it  was  inferred  that  an  iceberg  had  deposited  a  portion  of  its  load 
there.  The  other  erratics  consist  of  the  usual  detritus  supposed  to 
have  been  derived  by  the  same  means,  generally  from  the  North, 
though  much  of  it  may  have  been  transported  from  other  directions. 
U'he  most  novel  and  interesting  fact  was  the  discovery  of  Orthit 
rudex,  Lingula  Lesueuri^  and  a  species  of  ModiolopsiSy  in  the 
quartzoso  pebbles  and  sandstones  figured  and  described  by  Mr. 
Salter  in  the  20th  vol.  of  the  Geological  Journal,  and  first  found  in 
the  New  Red  Sandstone  at  Budleigh,  Salterton,  in  Devonshire  by 
Mr.  Yicary.  It  was  inferred  that  these  numerous  pebbles  of  a 
similar  lithological  character  had  the  same  origin  as  the  Devonian 
ones,  and  that  in  all  probability  the  Upper  Red  sands  and  marls 
capped  the  Keuper  in  Warwickshire ;  and,  the  softer  beds  having  been 
denuded,  the  heavier  materials  were  scattered  about  as  they  are  now 
found.  The  few  fossils  hitherto  detected  in  them  by  the  author  are, 
at  ttll  events,  Lower  Silurian  species  belonging  to  the  'armorican' 
sandstone  and  the  quartzites  of  May  Hill,  Normandy.  A  list  of 
some  of  the  chief  constituents  of  the  drift  was  appended.  Its  pre- 
vailing contents  are  of  a  very  mixed  character,  though  the  sand- 
stone and  quartzose  pebbles  largely  predominate. 


VI. — On  Two  Nkw  Species  of  Cooals  in  thr  Lias  of  Waswtckshibb.    By  the 

BcT.  P.  B.  BaoDDi,  M.A.,  F.G.S. 

A  N  unusually  large  species  of  Montlivaitioy  as  yet  undescribed, 
-^^  was  referred  to,  from  the  Middle  Lias  at  Shipston-on-Slour, 
where  it  is  abundant^  the  largest  specimens  measuring  five  to  six 
inches  in  length,  and  three  in  diameter  across  the  calicular  surface, 
varying  in  form  and  size,  some  being  more  elongated  and  others 
more  cyathiform.  Most  of  the  specimens  are  unfortunately  much 
weathered,  the  epitheca  being  rarely  preserved,  but  better  ones  could 
be  obtained  by  quarrying  ;  one  example  of  the  so-called  Montlivaltia 
Haimei  was  described,  from  the  Lower  Lias  near  Rugby.  Though 
abundant  in  Nottinghamshire  it  b  rare  in  Warwickshire,  and  is 
known  also  in  Ireland,  where  it  was  first  observed  by  Mr.  Tate. 
It  may  perhaps  be  questioned  whether  this  coral  is  correctly  as- 
signed to  the  Belgian  species.  Of  late  years  the  number  of  British 
Liassic  Corals  has  greatly  increased,  and  when  all  are  published  and 
described,  the  list  will  certainly  equal,  if  it  does  not  exceed,  that 
already  known  in  the  foreign  Lias. 
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TIL — On  ▲  SscnoN  of  Loweb  Lias  at  Habbubt,  nrab  Leaminutox.    By  the 

Eev.  P.  B.  Bbodib,  M.A.,  Y.O.S. 

^^JO  published  account  of  this  fine  section  having  appeared,  the 
"^^  author  gave  a  detailed  description  of  it,  and  a  list  of  the  fossils, 
pointing  out  its  relation  to  the  same  part  of  the  Lias  series  in  Glou- 
cestershire, Somersetshire,  and  Dorsetshire.  This  section  was  in- 
teresting as  showing  the  Lima  beds  resting  upon  the  White  Lias, 
the  intermediate  Insect  and  Saurian  beds  being  either  entirely 
wanting,  or  else  so  reduced  in  bulk  that  they  are  most  feebly  re- 
presented, the  whole  passing  downwards  with  the  Rhsetic  series,  also 
of  limited  thickness^  including  a  sandy  band  with  Estheria  minuta. 


VIII. — Ok  thb  Fossmraaous  Bbds  ix  thb  Kbw  Red  Sandstoihi  (Upper  and 
Lower  Keuper)  iw  Wabwicxshibe.    By  the  Rev.  P.  B.  Bbodib,  M.A.,  F.G.S. 

THE  prevailing  fossils  in  these  two  divisions  of  the  Trias  were 
described,  especially  the  remains  of  Cestraciont  fishes  more 
perfect  than  usual  in  the  Upper  Keuper  ;  a  species  of  Palaoniscus 
(the  last  of  its  race^  P.  superstesy  and  a  new  mailed  fish  undescribed, 
with  plants  profusely  distributed  in  certain  places,  indicating  a  some- 
what varied  flora,  and  especially  well-defined  footsteps  of  Rhyncho^ 
saurus  (noticed  for  the  first  time  in  the  Upper  Keuper),  and  Labyrin- 
thodouy  chiefly  confined  in  Warwickshire  to  the  upper  division. 
The  Lower  Keuper  is  remarkable  for  its  more  or  less  perfect  remains 
of  Labyrinthodonts,  of  which  a  fine  collection,  the  best  in  England, 
is  contained  in  the  Warwick  Museum.  Hence  it  was  shown  that 
predaceous  fishes  and  salamander-like  reptiles  were  comparatively 
abundant  during  this  period,  and  if  this  formation  was  as  largely 
quarried  as  many  others,  a  more  extensive  fauna  and  flora  would 
probably  be  detected.  A  larger  extension  of  the  Keuper  was  pointed 
out  in  a  portion  of  the  area  occupied  by  it,  while  it  reached  its 
minimum  thickness  in  Warwickshire  as  shown  by  Mr.  Hull.  The 
best  sections  of  the  Upper  and  Lower  Keupers  were  described  in 
detail,  and  the  denudations  which  the  district  under  review  had 
undergone  were  accurately  determined. 


IX. — On  a  DbIFT  DbPOSXT  NBAB  T.TTT.MWAr.r,   ShBOPSHIBB,  CONTAnnNO  bbcent 

MABDfS  Shxlls.    By  C.  J.  Woodwabd,  of  the  Midland  Institute,  Birmingham. 

rpniS  deposit  was  pointed  out  to  the  author  by  Mr.  Masefield,  of 
•^  the  Woodhouse  Farm.  It  consists  of  a  mound  some  thirty  or 
forty  feet  high,  the  mound  forming  a  field  known  as  Fox  Hill  Field. 
It  is  situated  about  three  miles  from  Oakengate  Station  on  the  Bir- 
mingham and  Shrewsbury  Railway,  and  is  on  the  grounds  of  Mr. 
Duddlestone,  New  Lodge  Farm. 

The  shells  occur  only  on  the  north  side  of  the  mound,  and  are  as- 
sociated with  fine  gravel  intermixed  with  thin  bands  of  red  clay. 

Associated  with  the  shells  are  pebbles  of  various  kinds.    They  are 

>rincipally  of  quartz,  but  many  are  of  sandstone,  curiously  pitted  on 

their  surface.     There  are  also  small  granite  pebbles,  rounded  frag- 
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ments  of  trap  rock.  Lias  fossils  much  water-worn,  and  Chalk  flints. 
The  inclination  of  the  strata  of  gravel  in  which  the  shelb  occnr 
bears  no  relation  to  the  slope  of  the  hill ;  the  gravels  inclining  at 
an  angle  of  70^  or  80^  to  the  north,  while  the  mound  on  that  si  de 
does  not  incline  more  than  30^  or  40^  in  the  same  direction. 

The  south  side  of  the  mound  does  not  appear  to  contain  anj  shells; 
and,  so  far  as  it  has  been  examined,  the  pebbles  are  of  a  different 
character  from  those  on  the  north  side. 

From  the  mean  of  two  barometrical  observations  the  height  of  the 
mound  is  463  feet  above  mean  sea-level. 

The  shells  found  were  determined  bj  Mr.  J.  Gwyn  Jeffreys,  and 
ore  as  follows  :»-> 

Univalves.  i  Bivalvesw 


Apcrrhais  pes-peUami, 

Btuxinum  undiUum, 

DetUalium  abystarum, 

Fusus  antiquua.  j         Cyprma  IsUmtUca, 

yassa  reticulata,  Lutraria  dliptica. 


AsUnie  bareaUs, 
Cardiufn  echimdum, 
Cardium  edule. 


Natica  clausa. 
Purpura  lapiUus. 
Scalaria  communis, 
Trophon  JBmtffetuis, 
TurriteUa  cotnmunis, 

CiSBiPSDES — Balanus  tulcatus, — JBalanui  Scoticus, 


Madra  aoUaa. 
Pecten  opercuktris, 
Phoia$  crispatua. 
Tellma  (soUduia)  BaUhica. 


X. — GEifBiiAL  View  of  the  Paljeozoic  Flokas  of  NoRTH-EAsrsiar  A^^'^'^^^ 

By  J.  W.  Dawson,  LL.D.,  F.R.S.,  F.G.S. 

rpHE  Carboniferous  is  the  newest  Palaeozoic  Flora  known  in 
-^  North-eastern  America.  The  Carboniferous  system  com- 
prises— 

1 .  The  *  Upper  Coal  Formation,'  which  consists  of  sandstones  and 
shales  without  productive  beds  of  coal ;  its  flora  may  be  characterized 
as  being  a  selection  of  some  of  the  most  widely  diffused  and  probably 
most  persistent  species  in  the  preceding  *  Middle  Coal  Formation.' 

2.  The  < Middle '  or  < Productive  Coal  Formation'  includes  all  the 
productive  coal,  and  is  the  head-quarters  of  the  Coal  Flora.  Dr. 
Dawson  has  catalogued  in  it  150  true  species,  92  of  which  are 
common  to  Nova  Scotia  and  Europe,  and  59  to  Nova  Scotia  and 
the  United  States  ;  the  greater  part  of  the  remainder  are  closely 
related  to  the  European  Coal  species,  so  that  the  vegetation  and  the 
physical  conditions  attending  the  deposition  of  the  European  and 
American  Coal-strata  may  be  regarded  as  identical. 

3.  Sandstones  and  Shales,  equivalent  to  the  Millstone-grit  of  Eng- 
land, containing  no  productive  coals  and  few  plants. 

4.  The  Lower  Carboniferous  Marine  Formation,  equivalent  to 
the  English  Mountain  Limestone  ;  it  has  afforded  no  well-charac- 
terized land  plants,  and 

6.  The   *  Lower  CoaUmeasures^  or,    *  Sub- Carboniferous,'   with 
no  productive  coal ;  its  plants  are  very  abundant  but  restricted  to  a 
few  species,  and  these  markedly  distinct  from  those  of  the  true  Coal- 
formtLtion. 
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The  next  system,  in  descending  order,  is  the  Detonian,  which  in 
North-eastern  America  is  unconformable  to  the  Carboniferous,  and 
contains  a  totally  different  series  of  plants.  Dr.  Dawson  has  observed 
and  catalogued  about  82  species  from  these  rocks  in  New  Brunswick, 
and  only  ten  of  them  can  be  identified,  but  doubtfully,  with  Car- 
boniferous forms  ;  perhaps  the  Lower  Coal  Formation  may  be 
regarded  as  in  some  degree  a  transition  group  distinguishable  from 
the  Devonian  Flora  below  and  the  Carboniferous  above.  The 
whole  Devonian  Flora  appears  to  be  one ;  for  though  only  two  of 
the  Upper  Devonian  species  can  with  certainty  be  referred  to  the 
Lower  Devonian,  yet  these  are  two  of  its  characteristic  species. 

The  Lower  Helderberg  Formation  is  the  only  part  of  the  Upper 
SiLUBiAN  Group  that  has  hitherto  afforded  land-plants,  and  at  only 
one  locality,  Gasp^,  and  here  there  appears  to  be  a  gradual  passage 
from  the  Upper  Silurian  Limestones  into  the  Lower  Devonian  Sand- 
stones ;  these  plant-remains  are  the  markings  of  the  rhizomes  of 
Pnlophytony  and  leaf-like  impressions  doubtfully  referred  to  the 
Lower  Devonian  Cordaites  angustifolia. 

Dr.  Dawson  notices  the  fact  that  the  earliest  known  traces  of 
land-plants  occur  in  rocks  of  a  similar  horizon,  both  in  Britain  and 
America ;  he  regards  many  of  the  so-called  fucoids  of  the  Lower 
Silurian  Rocks  of  Canada  as  merely  worm-burrows,  trails  of  crusta- 
ceans or  moUuscs,  shrinkage  cracks,  or  concretions,  some  few,  how- 
ever, are  undoubtedly  algsB  ;  he  has  been  unable  to  discover  in  any 
of  the  Lower  Silurian  forms  the  structure  of  land-plants,  not  even 
in  the  Potsdam  Sandstone,  which  containing  littoral  deposits  would 
thus  seem  to  indicate  a  paucity  in  the  land- vegetation  of  the  period. 
He  1^80  states  that  though  he  has  not  at  present  succeeded  in  recog- 
nising any  determinate  forms  in  the  graphitic  matter  of  the  Lau- 
rentian  rocks,  which  presents  the  appearance  of  comminuted  remains 
of  algsB,  yet  he  entertains  the  hope  of  doing  so. 


ON  THE  NORTH  STAFFORDSHIRE   COAL-FIELD. 

To  the  Editors  of  the  Geological  Maoazins. 

Sir,— In  the  paper  which  Mr.  Molyneux  read  before  the  Greo- 
logical  Section  of  the  last  Meeting  of  the  British  Association  in 
Birmingham,  he  referred  to  a  bed  of  greyish  shales,  lying  a  few  feet 
above  the  Gin  Mine  Coal  and  belonging  to  the  upper  part  of  the 
low  or  thick  measures  of  the  North  Staffordshire  Coal-field.  These 
shales,  he  justly  remarks,  surpass  the  Bog  Mine  in  the  number  and 
variety  of  their  organic  contents.  As  you  were  informed  by  him- 
self Mr.  Ward,  of  Longton,  had  previously  found  beds  of  true 
marine  shells  in  these  measures.  But  the  shales  referred  by  Mr. 
Molyneux,  as  being  sunk  through,  last  June  and  July,  were  first 
noticed  by  a  young  man  in  this  town  of  the  name  of  Amison,  who 
obtained  from  them,  not  only  the  fossils  named  in  the  above  paper, 
but  several  others.    Among  the  rest  was  a  very  large  Nautilus  ; 
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the  broadest  part  of  the  outer  whorl  would  be  some  three  inches 
across.  In  the  upper  part  of  the  fossil  bed  he  found  two  species  of 
Linguia.  Lower  down,  two  species,  at  least,  of  Ckonetee  ;  some  four 
species  of  Goniatiies;  one  species  of  Inoeeramus?  one  Pecien\ 
Posidonia^  one  species  ;  Productue^  one  species ;  Spirifer  Urii ; 
Nueula  or  Ctenodonia^  two  if  not  three  species  ;  jivieulopecten^  at 
least  two  species;  Axinus  carbonarUui  Strophomenaf  Pteuroiomaria^ 
Orihoceroi,  and  Anihraeosia.  In  the  same  shales  I  found  a  solitary 
fish-tooth.  Mr.  Ward  thinks  it  is  a  Cladodue  tooth— but  if  so^  the 
base  of  it  is  flatter  and  much  broader  than  anj  teeth  of  this  fish 
that  I  have  seen. 

But  what  increases  the  interest  and  importance  of  these  beds  of 
marine  shells,  is  the  fact  that  a  considerable  number  of  the  species 
obtained  from  them  are  identical  with  those  I  obtained  a  few  years 
ago,  from  a  bed  of  shale  in  the  Farewell  Rock  series  of  the  South 
Wales  Coal-basin.  The  bed  in  question  crops  out  in  the  Llanelly 
valley,  a  mile  or  so  beneath  the  town  of  Brynmawr,  and  appears  to 
occupy  a  position  midway  between  the  lowest  seam  of  coal,  and  the 
Carboniferous  Limestone.  Thus  the  fossils  which  in  Wales  are 
found  considerably  below  the  lowest  bed  of  coal,  are^  in  North 
Staffordshire,  found  high  up  in  the  lower  thick  measures.  I  am 
informed  by  gentlemen  practically  acquainted  with  the  district,  that 
the  lowest  seam  of  coal  in  this  field  is  at  least  eight  hundred  yards 
below  the  bed  containing  the  above  fossils.  Tho  natural  inference 
is — that  either  the  species  of  shells  which  I  have  obtained  from  the 
two  localities  of  Staffordshire  and  Wales,  had  an  immense  range  in 
time — or  else  that  the  Coal-measures  of  North  Staffordshire  extend 
much  lower  in  the  series  of  Carboniferous  rocks  than  do  those  of 
Wales.     In  either  case  the  facts  are  both -instructive  and  interesting. 

In  closing  this  brief  notice,  I  may  just  remark,  that  about  forty 
yards  beneath  the  beds  referred  to  by  Mr.  Molyneux,  Mr.  Amison 
was  fortunate  enough  to  detect  another  bed  containing  marine  shells, 
but  in  less  numbers  than  the  upper  bed,  both  with  regard  to  species 
and  individuals.  What  is  most  important,  is  that  all  the  species  which 
we  obtained  from  the  lower  bed  are  different  from  those  obtained 
from  the  upper  one,  and  appear  to  have  been  a  great  deal  worn 
before  deposited.  Among  those  we  found  was  a  very  small  Nautilus, 
two  species  of  Nueula  ?  one  Naticosa,  and  one  that  looks  like  a 
very  broad  and  short  Anthraeosia^  and  a  small  Goniatites. 

Yours  truly,  S.  Lucas. 

Longton:  Oct,  4,  IS65, 


ANECDOTE  OF  STEPHENSON. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — As  I  communicated  the  anecdote  of  the  late  Mr.  George 
Stephenson  sometime  before  I  observed  or  paid  any  attention  to  the 
rocks  of  Charnwood  Forest,  would  you  allow  me  to  make  a  correction 
by  stating  that,  though  it  was  formerly  customary  among  miners  to 
apply  the  term  granite  to  all  the  igneous  rocks  of  Leicestershire,  tho 
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itMsk  throogh  which  Mr.  Stephenson  penetrated  was  retAlj  greenstone^ 
as  noticed  at  page  499  of  joar  last  number.  Mr.  Hull,  in  the  '  Me- 
moirs of  the  Geological  Survey/  gives  a  correct  account  of  this 
achievement.  My  anecdote  is  original  only  as  regards  the  words 
used  by  Mr.  Stephenson  on  the  occasion.  Yours  truly, 

D.  M. 

Sib, — The  anecdote  in  the  concluding  paragraph  of  your  Novem- 
ber number  is  interesting,  in  spite  of  its  geological  inaccuracies,  as 
it  tends  to  throw  light  on  a  question  that  has  often  puzzled  me.  The 
facts  are  these  : — A  very  slight  examination  would  show  that  the 
Coal-measures  of  the  Coleaton  and  Snibston  Field  pass  to  the  east 
bene&th  a  thick  mass  of  New  Red  marl  and  sandstone,  and  that  still 
further  to  the  east  the  two  must  abut  and  end  off  against  the  western 
flank  of  the  mass  of  slaty  and  igneous  rocks  of  Chamwood  Forest. 
Thus  much  we  may  safely  assume  that  Stephenson  knew  when  he 
began  to  sink  through  the  New  Red  at  Snibston  in  search  of  the 
Coal-measures.  The  sinking  was  carried  down  through  the  marls 
and  the  underlying  sandstone  till  a  bed  of  greenstone  (not  'granite') 
was  struck.  It  would  have  been  only  natural  to  take  this  for  the 
underground  prolongation  of  the  Chamwood  Forest  rocks,  and  con- 
sequently to  conclude  that  the  shaft  was  too  far  to  the  east,  and  that 
there  was  no  hope  of  finding  Coal-measures  there.  But,  nothing 
daunted,  Stephenson  carried  on  his  work,  and  after  passing  through 
sixty  feet  of  greenstone  reached,  not  '  more  productive  Coal-mea- 
sures,' but  the  first  Coal-measures  that  had  been  met  with  in  the  sliaft. 
Now  I  have  often  wondered  whether  Stephenson  had  any  reason  for 
hoping  in  the  end  to  be  successful,  or  whether  it  was  only  a  plucky 
determination  to  go  on,  even  in  the  dark,  and  see  what  would  come 
of  it.  I  think  your  anecdote  shows  that  the  latter  was  the  case ;  but 
perhaps  some  of  your  correspondents  may  be  able  to  tell  us  more  on 
the  subject.  Yours  obediently, 

A.  H.  GuEEN. 

28,  JEBMni  Stxekt:  Nov.  7,  186d. 


ANCIENT  BRONZE  IMPLEMENTB. 

To  the  Editor  of  the  Gkological  Magazine. 

Dear  Sib, — I  hear  that  bronze  implements  have  been  discovered 
in  the  Kirkhead  Cavern.  Surely  the  exact  analysis  of  the  metal  of 
which  they  consist  would  prove  of  interest.  If  samples  of  ancient 
bronze,  bratfs,  or  otiier  alloys  are  placed  at  my  dispoiM^  I  shall  be 
most  glad  of  the  opportunity  of  analysing  such  of  them  as  are  likelv 
to  yield  good  results.  Fragments  of  from  five  to  ten  grains  generally 
afibrd  sufllcicnt  material  for  one  quantitative  analysis,  but  a  larger 
quantity  is  preferable. — ^I  am,  dear  Sir,  yours  truly, 

A.  IL  Chubcu. 
B.  A  Coix»B,  CiBESicwnB :  Oct.  20,  18d6. 
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ON  THE  DISCOVERY  OF  OPHIUBA  WETHERELLI  AT  HEBITB  BAT. 

To  the  Editor  of  the  Geological  Magazivb. 

Dear  Sib, — ^Daring  a  recent  visit  to  Herne  Bay  I  was  fortunate 
enough  to  obtain  some  specimens  of  a  prettj  little  Star-fish — Ophiura 
fFethereUi,  of  Forbes,  from  what  I  suppose  to  be  the  basement-bed 
of  the  London  clay  ;  and  as  this  species  appears  to  have  been  onlj 
hitherto  obtained  from  the  upper  beds  of  the  London  clay  at  Hamp- 
stead  and  Highgate,  or  in  still  higher  beds  at  Barton,  as  mentioned 
by  Professor  Forbes  (Pal.  Soc.  Mon.,  page  83),  a  notice  of  its  oc- 
currence at  a  lower  level  in  the  Tertiary  series  may  possibly  be  in- 
teresting to  some  of  your  readers. 

My  specimens  of  Ophiura  were  imbedded  in  a  block  of  hard  fer- 
ruginous sandstone  in  association  with  numerous  specimens  of  Garr- 
dium  Laytoniy  which  formed  a  layer  several  inches  in  thickness,  and 
with  which  indeed  they  were  so  closely  intermingled  as  to  render 
their  extraction,  in  anything  but  a  fragmentary  cpndition,  a  matter 
of  extreme  difficulty. 

The  block  of  sandstone  appeared  to  have  fallen  from  a  bed  of  sand, 
which  would  answer  to  group  2  in  Mr.  Prestwich's  '  Section  near 
Heme  Bay'  (Quar.  Jour.  Geol.  Soc.,  vol.  vi.  p.  265),  and  the  place 
on  the  shore  must  be  about  a  mile  and  half  east  of  Heme  Bay,  and 
about  midway  between  the  rise  of  the  sand-beds  from  beneath  the 
London  clay  and  a  break  or  ravine  in  the  cli£fs  a  little  further  to  the 
eastward. — Yours  truly, 

C.  J.  A.  Me¥eb. 

Claphax  CoxMOir:  Oct,  17»  1865. 


Notes  on  the  Fossil  Mahicals  of  Australia. 

By  Gebabd  Kbbft,  £aq.,  Curator  of  the  Australian  MoBeum,  Sydney. 

(Extracted  from  the  'Australasian,*  August  4,  1866.) 
I  believe  that  the  late  Sir  Thomas  Mitchell  was  the  first  discoverer 
of  fossil  remains  of  mammals  in  Australia,  and  they  were  obtained 
in  the  caves  of  Wellington  Valley,  New  South  Wales.  Some  of 
these  fossils  were  deposited  in  the  Australian  Museum,  at  Sydney, 
and  others  handed  over  by  Sir  Thomas  to  the  Geological  Society  of 
London. 

Professor  Owen,  who  examined  them  at  the  explorer^s  request, 
states  that  they  belong  to  the  following  genera : — 

1.  Macropus  atlas.  O.  Larger  than  the  largest  known  existing 
species.  2.  Macropus  titan.  O.  As  large  as  the  preceding,  but 
differing  chiefly  in  the  smaller  size  of  the  permanent  spurious  molar. 
8.  Macropus,  spec.  Not  determined  by  the  learned  professor,  from 
want  of  skeletons  of  existing  species  of  kangaroo.  4.  Macropus, 
spec.  Another  undetermined  kangaroo.  5.  Hfipsiprymnus,  spec. 
Not  determined.  6.  Hypsiprymnus,  spec.  Not  determined.  7  and 
8.  Phalangista.    Two  as  yet  undetermined  species.    Professor  Owen 


:3 : — '  A  comparison  of  the  AiMn*  xriih  iW  K%no^  m  < a  i^ti^^ 
species  (which  are  much  wanted  in  our  i^tc«%K'^i^al  <s%lWiMnx^  k 
obTUHislj  necessary  to  establish  the  im|H>rtant  fad  v^  tho  ^(>4\^l't^- 
difference,  or  otherwise,  of  the  extinct  Thalanger/  ^  /^WM<W^Mft<N 
MUekeiiiL  O.  This  *  wombat,' according  to  Owon«  cowk^  iK^A^vr  to  ibo 
existing  species  than  any  of  the  procodiug  frcnora.  10.  /H/>-^/<v/oi» 
SabaeqoenUy  described  as  Diproiodon  Awttrafif^  O.  Tho  ^i^iy^iM  «m' 
the  extinct  marsupials — an  animal  which  in  hulkmuM  hax-o  r\04><N^vi 
a  Imi^  elephant.  I  g^ve  the  measuremontA  of  ^huo  of  the  )vm4^  in 
the  Australian  Museum  : — Skull,  S(t ;  Scapula^  *2(i.  A  in. ;  Hnmoi^fi, 
2(L  2in. ;  Femur,  2fL  5in. '  Toe-nail,  8in.  11.  />ffiqin«rMt  /«i»f^fVM». 
O.     Larger  than  any  of  the  existing  spocios. 

These  are  all  the  animals  enumcratini  by  lVi>(i^«or  Owtrn  in  IS,^. 
Since  then  many  new  discoveries  have  been  niad<\  in  oth<vr  prt!^  «m' 
the  country,  but  more  particularly  by  Mr.  Inaaow  on  iho  n<^rlin^ 
Downs,  and  Mr.  Stutchbury  at  Wellington,  and  olhor  iocalitio]>i. 

I  believe  that  some  of  the  breccia  fVom  the  Wollingti^  cllve^ 
lately  examined  by  me,  and  in  which  I  discovered  the  foMil  ivmninn 
of  rodents  and  dogs,  was  collected  by  the  late  Mr,  Slutohbury  ;  and 
though  this  eminent  Geologist  does  not  in  any  of  hin  |Hi|>en(  refer  U\ 
these  fossil  remains,  I  have  no  doubt,  judging  from  a  few  upevMineni^ 
displayed  in  the  Museum  collection,  that  he  was  cognicani  of  the 
existence  of  both  dogs  and  rats  in  a  fossil  stale  in  Australia. 

Many  of  the  lumps  of  this  breccia  had  never  been  examini>il  he- 
fore  ;  and  besides  teeth  of  dogs  and  rodents,  they  contaiue<l  the 
remains  of  animals,  in  a  fossil  state,  which  at  the  present  day  oxIkI 
only  in  Tasmania, 

I  will  now  give  a  list  of  the  specimens  so  discovered : — 

1.  The  second  molar  tooth  of  the  right  ramus,  upper  jaw,  of  a 
species  of  Thylacine. 

2.  The  third  molar  tooth  of  the  left  ramus,  upper  jaw,  of  a  TAy- 

lacine. 

3.  Four  fragments  of  canine  teeth,  probably  belonging  to  tho  siuno 

genus. 

4.  Twelve  molar  and  premolar  teeth  of  a  species  of  Sarcophiiun 
(now  confined  to  Tasmania),  and  a  canine  tooth  of  the  Hame. 

5.  Portion  of  the  left  ramus,  upper  jaw,  of  a  species  of  Snrco- 
philuSy  showing  the  second  premolar,  and  suture  of  the  flrnt  niolnr. 

6.  Portion  of  the  left  ramus,  upper  jaw,  of  a  species  of  Sarcophilun 
much  larger  than  the  preceding  one,  with  the  first  and  second  pre- 
molar and  first  molar  tooth  tit  $itu. 

7.  A  skull,  nearly  complete,  of  the  same  species,  showing  tho 
perfect  dentition  (somewhat  crushed). 

8.  Portion  of  left  ramus,  lower  jaw,  with  canine  first,  second  and 
third  premolar,  and  first  of  the  molar  series. 

9.  Bight  ramus,  lower  jaw,  of  a  Dasyure  allied  to  Dasyurus 
tnaculatuty  with  three  premolar  and  two  first  molar  teeth. 

10.  Portions  of  the  right  ramus,  lower  jaw,  of  n  sj>ecieH  of  a 
Perameks,  containing  the  first  two  premolar  and  first  two  molar 
teeth. 
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1 1.  The  same  bone  of  a  species  of  PerameUsy  without  teeth,  birf 
showing  nearly  all  the  sutures. 

A  conglomerate  mass  of  bones  and  red  gravel,  after  being  broken 
with  a  hammer,  was  found  to  contain  the  first  two  molars  of  the 
lower  jaw  of  a  dog  ;  it  is  possible  that  this  dog  was  similar  to  the 
Dingo  of  the  present  day.  The  left  canine  of  the  lower  jaw  of  a 
dog  was  also  obtained,  besides  six  or  seven  fractured  lower  jaws  of 
rodents,  and  portions  of  molar  teeth  of  Diprotodon  ;  but  the  most 
curious  and  interesting  tooth  I  ever  beheld  came  out  of  the  same 
mass.  In  shape  it  resembles  the  first  of  the  premolar  series  of  the 
lower  jaw  in  man ;  the  root,  however,  is  much  longer,  the  crown 
smaller,  protruding,  and  considerably  worn.  The  root  is  not  smooth, 
as  in  man,  but  somewhat  ridged,  with  a  few  tubercles  on  the  upper 
part.  I  have  no  conjecture  to  offer  as  to  which  genus  this 
tooth  is  referable  ;  but  as  I  have  given  Professor  Owen  a  full 
description  of  it,  with  drawings  and  photographs,  I  hope  to  be  able 
to  lay  the  reply  of  the  great  anatomist  before  your  readers  at  some 
future  period.  These  are  all  the  mammals  (besides  Hyptiprymni  and 
HalnuUuri)  obtained  from  the  Wellington  caves ;  Uiere  are  bones 
of  birds  as  well,  but  the  pieces  are  too  fragmentary  to  permit  me  to 
off*er  an  opinion  upon  them  at  present.  I  should  also  wish  to  give 
a  short  account  of  the  fossil  remains  from  the  Darling  Downs, 
which  are  deposited  in  this  museum,  but  will  do  so  at  another  time  ; 
and  only  state  now  that  in  the  famous  genus  ThiflacoleOy  as  pre- 
dicted by  Professor  Owen,  the  lower  canine  terminated  the  dental 
Berics,  showing  a  great  resemblance  between  the  great  Australian 
carnivore  (  ?)  and  the  diminutive  marsupial  discovered  by  Mr. 
Beccles,  in  the  Purbeck  formation  of  England. 

I  mention  this  fact  because  it  appears  to  me  that  many  of  your 
readers  may  not  be  aware  that  at  some  remote  period  marsupial 
forms  inhabited  Europe,  placentals  were  in  existence,  and  that  there 
is  no  occasion  to  account  for  the  presence  of  placentals  in  Australia 
in  any  other  way  than  that  they  already  existed  in  the  times  of 
the  gigantic  Diprotodons  and  Nototheriums. 

Coal  m  Brazil  and  the  Fai.kland  Islands. — Professor 
Agfissiz,  with  his  staff,  has  been  enoraged  in  a  careful  survey  of  the 
district  watered  by  the  Amazon,  and  his  opinion  has  also  been  ob- 
tained concerning  the  Coal-fields  of  Candiota.  For  some  time  past 
attention  has  been  directed  to  the  famous  Coal-beds  of  Candiota, 
in  the  province  of  Rio  Grande  do  Sol.  The  expectations  of  many 
are  turned  in  that  direction,  as  the  most  valued  instance  of  the 
hidden  wealth  of  Brazil.  Mr.  Plant  has  so  far  awakened  or  revived 
an  interest  in  these  things,  that  from  time  to  time  the  topic  has 
become  a  public  one,  and  has  been  looked  at  as  a  field  for  commer- 
cial activity,  and  has  boon  debated  each  time  with  growing  interest 
in  the  Legislature.  Mr.  Plant,  submitted  to  the  examination  of  the 
Professor  such  fossils  and  geological  illustrations  of  the  province  of 
Rio  Grande  do  Sul  as  he  supposed  would  be  of  interests  and  wonld 
help  to  complete  the  coUoctions  which  are  Iwing  made  for  the  United 
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States  Govornment.  These  fossils  appear  to  have  startled  and  de- 
lighted him,  and  in  acknowledging  the  presentation  of  the  specimens 
he  remarks,  after  alluding  to  his  slight  delay  in  returning  his  thanks — 
*  However,  this  gives  me  an  opportunity  of  expressing  a  more 
mature  opinion  concerning  their  geological  age,  which  I  nm  f;ltul 
to  have  an  opportunity  of  recording,  especially  since  the  examina- 
tion I  have  made  of  them  has  satisfied  me  of  the  correctnos^s  of 
some  views  concerning  the  fossils  of  the  oldest  geological  formation, 
in  which  I  had  little  confidence.  That  these  organic  remains  all 
belong  to  the  Carboniferous  period  is  unquestionable,  and  it  is  the 
close  affinity  with  the  characteristic  fossils  of  Europe  which  par- 
ticularly interests  and,  in  a  measure,  surprises  me.  Had  the  whole 
collection  been  made  in  Pennsylvania,  I  would  not  more  decidedly 
have  recognized  its  Carboniferous  characteristics,  down  to  the  rocks 
underlying  and  overlying  the  fossiliferous  beds  ;  and  the  photographs 
you  have  shown  me  of  the  localities  leave  no  doubt  of  the  groat 
extent  and  value  of  the  Coal-beds  proper  of  the  River  Candiota, 
whilst  the  coal  itself  may  fairly  be  compared  to  the  best  in  the 
market,  judging  from  the  specimens  you  have  shown  me,  and  those 
I  owe  to  your  kindness.  As  to  the  coal  of  the  Falkland  Islands,^ 
I  can  only  compare  it  to  the  anthracite  of  Mansfield,  in  Massa- 
chusetts, and  the  adjoining  deposits  in  Rhode  Island ;  though  it  does 
not  appear  quite  so  pure  as  the  best  anthracite  of  the  United 
States:  but  this  is  an  impression  derived  from  surface  specimens 
gathered  at  random.* — Anglo^Brazilian  Times,  Rio. 

'Wulfknitb'  (Moltbdatb  of  Lead)  in  Britain. — We  have 
just  received  and  examined  a  mineral  belonging  to  Mr.  James  Farie, 
Honorary  Secretary  of  the  Glasgow  Geological  Society  ;  which, 
judging  from  its  general  characters,  appears  to  be  *  Wulfenite,' 
(Molybdate  of  Lead). 

The  mineral  is  well  crystallized  (in  drnsy  cavities  of  quartz — 
associated  with  green  Calamine)  in  rectangular  tables  with  the  edges 
bevelled,  of  a  honey-yellow,  or  rather  citron -yellow  colour,  and 
adamantine  lustre.  Its  hardness  is  between  2  and  8.  It  decrepi- 
tates strongly  on  the  application  of  heat,  and  gives  a  yellowish-greon 
bead  with  microcosmic  salt  in  the  reducing  flame,  much  resemblin^]^ 
the  Molybdic  acid  bead.  But  the  quantity  that  could  bo  removed 
for  testing,  without  injury  to  the  specimen,  was  so  exceedingly 
minute  that  the  reaction  was  hardly  so  satisfactory  as  might  be 
desired. 

If  it  be  *  Wulfenite' — as  to  which  there  seems  but  little  doubt — 
it  will  be  of  considerable  interest  to  the  Mineralogist,  being,  we 
believe,  hitherto  wholly  unknown  in  Britain — £.F. 

[A  specimen  of  Wulfenite  is  described  in  Greg  and  Lettsom*s 
Mineralogy  (1868,  p.  411),  on  the  authority  of  Mr.  Thompson's 
work,  as  having  been  seen  by  the  last-named  writer  in  the  Museum 
of  the  Stockholm  Academy,  labelled  *  From  the  Mendips,  near 
Churchhill,  in  Somersetshire  ;'  the  crystals  of  Wulfenite  on  this 
specimen  were  associated  with  oxychlorido  of  lead.     We  shall  be 
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flad  to  leam  from  Mr.  Fane  Uie  exact  locality  of  his  specimen.-* 
2dit.] 

CuoNAt  Recvnt  and  FossHm — The  CHonaia  a  burrowing  sponge, 
fonnd  in  sea-shcJls  in  all  parts  of  the  world,  and  in  fossil  shells  of 
the  Chalk  and  Tertiary  formations.  The  species  of  Cliona  may  be 
distinguished  by  the  form  of  the  tpieuUiy  and  in  the  earlier  stages  of 
grow  £9  by  the  patterns  of  their  burrows.  The  pattern  is  well  seen 
in  thin  translucent  shells,  like  the  window-oyster  {Plaeuna),  Casts 
of  the  burrows  of  CUona  are  common  in  cavities  of  flints  (formed 
by  the  dissolution  of  the  shells  of  SdemmieM  and  Inoceramus  from 
the  chalk.  Tlie  Quma  is  very  destructive  to  oyster  banks,  mining 
the  shells  until  they  fall  in  pieces. — S.P.W. 

The  Ego  or  Dinornis. — ^Mr.  J.  C.  Stevens  (the  well-known 
Natural  History  Agent)  has  lately  received  from  New  Zealand  an 
almost  perfect  egg  of  the  great  extinct  wingless  bird,  the  *  Moa '  or 
Dinamis.  The  egg  is  about  ten  inches  in  length,  and  seven  inches 
in  breadth,  the  shell  being  of  a  dirty  brownish  colour,  and  about 
l-12th  of  an  inch  in  thickness.  According  to  the  Wellington  papers, 
the  egg  was  discovered  in  digging  the  foundation  of  a  house  at  Kai- 
Eoras,  enclosed  in  a  small  mound,  supposed  to  be  a  native  burving- 
place,  as  a  human  skeleton,  buried  in  a  sitting  posture,  was  found 
within  the  grave  holding  Uie  egg  in  its  hands.  It  would  have  been 
more  satisfactory,  we  think,  if  the  skeleton — especially  the  skull — 
had  been  brought  to  this  country  with  the  egg.  This  interesting 
oological  relic  was  offered  for  public  sale  on  November  24th,  by  Mr. 
J.  C.  Stevens.  A  bona  fide  bid  of  £\\^  was  actually  made,  but  it 
was  bought  in  at  £125.  We  fear  our  countrymen  in  New  Zealand 
have  somewhat  over-estimated  its  market  value. 

Presentation  op  the  Rotal  Society's  Gold  Medal. — At  the 
Anniversary  Meeting  of  the  Royal  Society  on  the  30th  November, 
the  President  presented  the  gold  medal  of  the  Society  to  Joseph 
Prestwich,  Esq.,  F.R.S.,  F.G.S.  (Treasurer  of  the  Geological  Society 
of  London),  for  his  valuable  rcsearclies  in  the  Quaternary  Deposits 
of  Franco  and  England,  the  results  of  which  have  already  appeared 
in  the  Philosophical  Transactions,  Part  I.  1859,  Part  II.  1864.*  It 
is  in  these  ancient  river-drifts  and  gravels  that  the  earliest  remains 
of  Prehistoric  Man  have  been  found  preserved.  Mr.  Prestwich's 
labours  in  the  exploration  of  these  deposits  have  thrown  much  addi- 
tional light  upon  that  most  interesting  question  of  our  time— the 
Antiquity  of  the  Human  Race. 

OBITUARY. 

We  regret  to  record  the  death  of  Mr.  Lovell  Reeve,  on  the  18th 
November,  after  thirteen  months'  severe  iUness.  Mr.  Reeve  was  a 
Fellow  of  the  LinnsBan  Society,  and  was  well  known,  not  only  as  a 
publisher,  but  also  as  an  author  of  numerous  and  valuable  contribu- 
tions to  the  Natural  History  of  the  Mollusca. 

*  See  Gboloqicai.  Magazinr,  January  1866,  p.  19. 
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